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HOW TO USE THE SOIL SURVEY REPORT 


A person who has lived in a locality for a 
long time probably knows the major differences 
among the soils of that area. He may not, 
however, know how nearly these soils are like 
the soils on experimental fields or in other parts 
of the county where higher yields are reported. 
He may wonder whether those higher yields are 
from soils like his own or from soils so different 
that he could not expect similar yields. If he 
Imows the kinds of soil on his farm and com- 

ares them with soils on which new methods 
have been tried, he can avoid some of the risks 
in trying new management practices or new 
crop varieties. 

Farmers and those who work with farmers 
can use this report most conveniently by fol- 
lowing this procedure: 

1. Locate the farm on the index map at the 
back of this report. Numbered rectangles on 
the index map show the area covered by each 
sheet of the soil map. Tach sheet of the soil 
map of Sanilac County shows an area of 4 
square miles. 

2, Outline on the soil map the land in which 
you are interested. This can be done by find- 
ing the township, section, and part of the sec- 
tion in which the tract is located. Jandmarks 
such as roads, streams, villages, schools, 
churches, houses, and other features will be 
helpful. The legal land description of your 
farm. will also be helpful. This description is 
in the abstract of your title and is on your an- 
nual tax receipt. 

3. Know the soils in each field on your farm. 
Each kind of soil is shown by a symbol on the 
soil map. A map symbol consists of three parts. 
The first capital and small letter together stand 
for the soil series and the texture of the plow 
layer; the next capital letter shows the range of 
slope; and the final number designates the de- 
gree of erosion. For example, the symbol MfB1 
stands for Marlette loam, 2 to 6 percent slopes, 
slightly eroded. The derivation of the map 
symbols is described in detail in the section, De- 
scriptions of Soils. 

The soils on your farm, or in the land in 
which you are interested, are described in al- 
phabetical order in the section, Descriptions of 
Soils, A map symbol precedes the name of 
each soil, or mapping unit. With the aid of 
the soil descriptions and the soil map, you 
usually will be able to identify the soils in each 

eld. 

4, Find detailed suggestions for management 
of your soils in the section, Use and Manage- 
ment of Soils. If you are looking at the map 
and want to know the management unit a soil 
is in, turn to table 7, p43. This table gives the 
map symbol for each soil, the management unit, 


and the page on which the management unit 
is described. If you are reading in the section 
that describes the soils, you will notice that the 
soil management unit is given for each soil or 
mapping unit. Thus you can note the soil 
management unit symbol for a soil, turn to 
table 7, and read from that table the page on 
which the soil management unit containing this 
soil is discussed. It is not sufficient to read only 
about the management unit. Read also the 
discussion for the soil management group in 
which this unit has been placed. Further in- 
formation about management may be obtained 
from representatives of the Soil Conservation 
Service or the Cooperative Extension Service 
in Sanilac County, or from the Soil Science De- 
partment at Michigan State University, East 
Lansing, Mich. 

Soil scientists will find information about 
how the soils are formed and how they are 
classified in the section, Morphology and Gene- 
sis of Soils. 

Engineers will find information pertaining 
to their work and references to other informa- 
tion in the section, Engineering Applications. 

Students, teachers, and other users will find 
information about the soils and their manage- 
ment in various parts of the report, dependin 
on their particular interest. Those intereste 
in broad soil areas in Sanilac County should 
read the section, Soil Associations, and ex- 
amine the general soil map at the back of this 
report. A Glossary is provided for those not 
familiar with the technical terms used or who 
want to know the special meaning that some 
common terms have in soil science. 


In making this survey, soil scientists walked 
over the fields and woodlands. They dug holes 
and examined the surface layer, subsoil, and 
substratum; measured slopes with an Abney 
level; noticed differences in the growth of 
crops, weeds, and trees; and, in fact, recorded 
all the things about the soils that they believed 
might affect their suitability for farming, en- 
gineering, forestry, and related uses. The 
scientists plotted the boundaries between the 
soils on aerial photographs in the field. Then 
cartographers prepared the detailed soil map in 
the back of the report from those field sheets. 

Fieldwork was completed in 1958. Unless 
otherwise indicated, all statements in the re- 
port refer to conditions in the county at that 
time. 

Help in farm planning can be obtained from 
the Soil Conservation Service or the Coopera- 
tive Iixtension Service in the county or from 
the Soil Science Department, Michigan State 
University, East Lansing, Michigan. 
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State Agricultural Experiment Station 


Figure 1.—Location of Sanilac County in Michigan. 


ANILAC COUNTY is in the eastern part of the 
S Lower Peninsula of Michigan, bordering Lake Huron 
(fig. 1). It is about 36 miles from north to south and 
about 30 miles from east to west. The total area is about 


*Most of the fieldwork was done while the Soil Survey Division 
was part of the Bureau of Plant Industry, Soils, and Agricultural 
Engineering, United States Department of Agriculture. Soil Sur- 
vey was transferred to the Soil Conservation Service on Novem- 
ber 15, 1952. 


615,000 acres, or about 960 square miles. Sandusky is 
the county seat. In 1950, nearly 31,000 people lived in 
Sanilac County. The climate is favorable for the growth 
of most crops of the area, and agriculture is the principal 
industry. Dairy farming is the chief agricultural enter- 
prise. The principal crops are oats, alfalfa, wheat, corn, 
dry field beans, sugar beets, timothy, and clover. 


Soils of Sanilac County 


The various kinds of soils in Sanilac County differ 
from each other mainly because they have developed 
from different kinds of parent material, under different 
conditions of drainage, and for different lengths of time. 
The soils were formed after the glaciers melted some 8,000 
to 20,000 years ago and after the processes of soil forma- 
tion began to alter the glacial debris. Part of the water 
from rainfall] and snowfall has moved downward through 
the glacial deposits. This movement of water, along with 
the effect of oxygen and carbon dioxide and the decompo- 
sition of vegetation, caused changes in the glacial debris. 
Layers, or horizons, that differ in physical and chemical 
composition gradually developed. A. vertical section 
through these layers is called a soil profile. Special Bul- 
letin 402, Soils of Michigan, published by the Michigan 
State University (77) * describes some of the kinds of soils 
in the State and shows colored profiles of some of them. 

The soils of the county are of two major kinds, those 
derived from mineral matter, and those derived from 
organic matter. The two kinds are discussed separately. 


Mineral Soils 


In table 1, all the mineral soil series in the county are 
arranged according to texture of the parent material and 
the natural drainage. <A soil series is a group of soils that 
formed from a particular kind of parent material. It 
consists-of soils that have layers similar in characteristics, 
except for the texture of the surface mineral layer, and 


that are similarly arranged in the soil profile. 


2 Ttalic numbers in parentheses refer to Literature Cited, p. 82. 
1 


2 
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TaBLE 1.—Sotl series formed on different kinds of mineral parent material under different degrees of natural drainage 


Texture of parent materials 


ONE-STORIED PARENT MATERIALS 


Clay loam or silty clay loam: 
High in lime. ...---.------------------------------------ 
Moderate in lime_...---- 2-2 eee tone 
Low in lime__._.--------_-------------------- +--+ eee 
Loam or silt loam: 


High in lime; not stratified 


Moderate in lime; not stratified 


High in lime; stratified 
Sandy loam: ; 

Moderate in lime; not stratified..-.._...----.-------------- 

Moderate in lime; stratified 
Loamy sand: 

Low in lime; not stratified__...--.---------.2------------- 
Sand: Stratified or not stratified....-...-..-------------------- 


TWO-STORIED MATERIALS 


Mineral and organic materials, stratified or mixed.-..--_-_---.--- 

Loam to silt loam overwash on organic soils__.----.---..- fee ene 

Silt loam to sandy loam overwash on dark-colored mineral materials _ 

Sandy loam to sandy clay loam 18 to 42 inches thick over gravel 
and sand (thick textural B horizons). 

Sand to loamy sand 18 to 42 inches thick over sand and gravel 
(thin textural B horizons). 

Sand to loamy sand 18 to 42 inches thick over loam to silty clay 
loam (no textural B horizons). 

Sand to loamy sand 42 to 66 inches thick over loam to clay (no 
textural B horizons). 

Very fine sands and silts 18 to 42 inches thick over loam to silty 
clay loam (textural B horizons). 
Muck 0 to 12 inehes thick over marl 
Loamy sand to sandy loam 18 to 42 inches thick over Marshall 

sandstone. 


1 Calcareous at or near the surface. 


Well-drained and imperfectly drained soils in Sanilac 
County differ according to texture of the parent material. 
Those developed in sand have one kind of subsoil layer, 
and those that developed in loamy sand to loam have 
another. In the sand, iron oxides and humus have been 
concentrated in a subsoil layer that underlies a thin, dark- 
colored surface layer and leaf litter. Soils of this kind 
are called Podzols. Phosphate fertilizers may be less ef- 
fective on Podzols than on other soils. This is because the 
iron oxides and humus, which may be mixed into the 
surface layer by plowing, react with soluble phosphate and 
form insoluble compounds. 

In the loamy sand to loam materials, soils were devel- 
oped that have an upper subsoil layer similar to the sub- 
soil layer that formed in the sand. Under this layer, 
these soils have a layer enriched by clay that has been 
washed down from the layer above. This layer is similar 
to the subsoil layer in soils that are called Gray Wooded 
soils. The soils formed in loamy sand to loam, therefore, 
have some characteristics of Podzols and some charac- 
teristics of Gray Wooded soils and are called Podzols 
(intergrading to Gray Wooded soils) (6). 


Well drained to Imperfectly drained | Poorly to very poorly 
moderately well soils drained soils 
drained soils 
een Thomas.! 
Huron__.----.----- Perth._..----.2---- 
a Jeddo. 
Guelph...-----.---- London. ..-2----2-- Coe 
appan. 
Marlett ana Parkhill. 
farlette..-----.--- Capac... {reo 
Gagetown !____.___. Sanilac !___.-- ee Bach.! 
McBride.__.--- 22. Coral___----------- Ensley, 
wee eee eee eee eee eee Richter....-.-...-.| Tonkey. 
Montealm___--__-_- - Otisco.._- 22. le Edmore. 
Rubieon.-_-------- Au Greg_--22---22-- Roscommon. 
Kalkaska_..22 22 oe Saugatudk 2.222228 Tobico.! 
Eastport.-__---.___|-------2- eee 
Croswell...._..-....|--------- 2-2-2 - 
Wallace 2__-___-_ 2} eee 
nn Kerston. 
wee eee eee eee ena l-e ee eee eee Wallkill, 
wane eee eee eee += -|-n----- ee ee ee Washtenaw. 
Newaygo_---------- {Moe wane ee eee eee Ronald. 
McGregor !_____.__- 
Mancelona._.____._ Gladwin_.-.-----.2- Epoufette. 
Menominee._____._- Tosco_-.__-------~_- 
Melita. _..0-______ {Wenee ween ene eee ee Roscommon. 
Winegars_._..----_- 
wee eee ee Saverine__./.-___ 2 
a Warners. 
oe eee eee eee Tyre___. wee 


2 Subsoil cemented with humus and iron oxides. 


Gray Wooded soils also developed in well-drained and 


imperfectly drained sites in this county. Their parent 
materials ave finer textured than those of the soils that 
are Podzols and Podzols (intergrading to Gray Wooded 
soils). 

Soils that resemble Podzols in many respects have de- 
veloped in deep sandy materials where the water table 
fluctuates within 2 to 4 feet of the surface. They are 
called Ground-Water Podzols, and they differ from Pod- 
zols in that they have a thicker, nearly white subsurface 
layer and a strongly cemented layer in the subsoil. 

The well-drained mineral soils of Sanilac County have 
a subsoil with fairly uniform colors of brown, red, and 
yellow that extend to depths of 80 or more inches. The 
mnperfectly drained soils, in contrast, are mottled with 
splotches of gray, orange, or rust. brown in the subsurface 
layer or in the upper part of the subsoil. 

Poorly drained and very poorly drained mineral soils, 
called Humic Gley soils, have developed in the low areas 
that generally had a dense swamp forest and a high water 
table. These areas were not covered by water long enough 
for organic soils to form. The organic material has been 
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mixed with the mineral material in the upper part of the 
profile, and organic mineral layers have developed. ‘These 
layers are darker colored and thicker than the organic- 
mineral layers in the upper part of the profile of the 
better drained Podzols and Gray Wooded soils. Under 
the organic-mineral layers, the Humic Gley soils are gen- 
erally solid gray in color or have an olive-gray layer that 
is normally splotched or streaked with orange, rust 
brown, or yellow. 

The youngest soils in the county lie.on the flood plains 
of the Ilk, Black, and Cass Rivers and along most of the 
smaller streams. These soils are still receiving deposits 
during spring floods. They ave similar to the deposited 
alluvium because that material has not been in place long 
enough for the processes of soil formation to alter it ap- 
preciably. These young soils are called Alluvial soils. 
Differences in their natural drainage are indicated by the 
color of the soils and the amount of organic material pres- 
ent. 


Organic Soils 


Organic (Bog) soils are widely distributed in Sanilac 
County and make up about 7 percent of the area. These 
soils are mucks and peats that were formed under poor or 
very poor natural drainage. They consist of more than 
12 inches of organic matter over mineral materials. Table 
2 shows important relationships of the organic soils in 
Sanilac County. 


Soil Associations 


In mapping « county or other large tract, definite dif- 
ferences are fairly easy to see as one travels from place 
to place. There are many obvious differences in shape, 
gradient, and length of slope; in course, depth, and speed 


of streams; in the width of natural flood plains; in the 
kinds of native plants; and even in the kinds of agricul- 
ture. With these more obvious differences, less easily no- 
ticed differences occur in the patterns of the soils. The 
soils differ along with the other parts of the environment. 

By drawing lines around the different patterns of soils 
on a small map, one may obtain a map of the general soil 
areas, or, as they are called in this report, soil associations. 
Such a generalized map is useful to those who want only 
a general idea of the soils, or wish to compare different 
parts of the county, or want to locate large areas suitable 
for some particular kind of agriculture or other broad 
land use. The generalized map will be of particular inter- 
est to geographers, zoning officials, and those who plan for 
the use of county Jand. 

The eleven soil associations, or kinds of soil patterns, in 
Sanilac County are shown in colors on the soil association 
map at the back of this report. A brief description of 
each of these associations follows. 


Soil Association 1 


Soil association 1 has a total area of about 166,300 acres. 
Tt consists mainly of nearly level to undulating, poorly to 
imperfectly drained, dark grayish-brown to black sandy 
loams to loams that are neutral in reaction. These soils 
were developed mainly on calcareous sandy Joam to loam 
till. About one-fourth of the acreage consists of sandy 
deposits, 18 to 66 inches thick, and organic soils of various 
depths. Also in the association are some dry sands that 
extend deeper than 66 inches. The principal soils are the 
Parkhill and Capac soils and some organic soils. 

The soils in this association are mainly in crops used to 
feed dairy cattle and in dry beans, wheat, and sugar beets. 
If they are adequately drained and properly fertilized, 
the soils are very productive. The main problems of man- 


TaBLE 2.—Felationships of organic (Bog) soils in Sanilac County, Mich. 


pH at Organic Organic material 12 to 42 inches deep ! 
Organic material between depths of 12 j depths of | material : 
Origin to 42 inches 12 to 42 | more than 
inches 42 inches |Over sandsjOver loams| Over clays| Over marl 
deep 
Woody: _ 
Deciduous and co- | Black, granular, —well-decomposed | 8. 8-7. 0 |_..._.------|__..__-.--|__--------|---------- Edwards. 
niferous trees. woody material over undecomposed, 
brown, fibrous material. ; 
Deciduous trees__._| Dark brown, slightly to moderately de- | 7. 0-5. 0 | Carlisle.__.| Tawas-__| Linwood_| Willette__ 
composed material over undecom- 
posed, brown, fibrous material. ; 
Coniferous and de- | Brown to yellow, undecomposed, fibrous | 6. 5-4. 5 | Rifle-..__-- Tawas._-| Linwood_} Willette-_ 
ciduous trees. material. 
Woody and fibrous: 
Conifers and marsh.| Brown to yellow, undecomposed, fibrous | 5. 0-3. 0 | Spalding.__|........-_]-.--------[.-----_--- 
material. 
Fibrous: 
Leatherleaf bogs___| Yellow, undecomposed, fibrous ma- | 5. 0-3. 0 | Greenwood _|.__._..-..|-.....----|---------- 
terial. 
Marsh.-._-.----- Dark-brown, yellow, finely fibrous ma- | 7. 0-5. 0 | Houghton_.| Adrian.._| Palms ._._|....------ 
terial. 


1 Shallow organic soils generally have a colloidal or sedimentary peaty layer directly above the underlying mineral materials. 
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agement are inadequate outlets for tile limes; deficiency in 
manganese, boron, and other minor elements; and the 
maintenance of soil structure. 


Soil Association 2 


Soil association 2 has a total area of about 24,000 acres. 
It consists mainly of nearly level to rolling, well to poorly 
drained, medium acid to neutral sandy loams and loams. 
These soils were developed from sandy loam to loam till 
that is calcareous at depths of 26 to 44 inches. Poorly 
drained mineral and organic soils make up 15 to 20 per- 
cent of the acreage. The principal soils in the association 
are the Marlette and Capac soils and some organic souls. 

This association is used mainly for dairying and. for 
general farming. Wheat is the main cash crop on many 
farms. Except j in sloping areas, the soils are deep, rela- 
tively fertile, and durable under cultivation. These soils 
respond well to management that provides adequate ferti- 
lizer and lime and the control of water erosion. 


Soil Association 3 


Soil association 3 has a total area of 51,000 acres. It 
consists mainly of level, very poorly drained, black to 
dark grayish-brown peats and mucks that are ‘extremely 
acid to mildly alkaline. These soils have developed from 
woody and fibrous organic materials. Many areas have 
been burned over, and the organic accumulation over the 
mineral material ranges from shallow to ver y deep. Less 
than 10 percent of this association consists of mineral 
soils. 

Except for areas of slightly decomposed, extremely acid 
peats, the adequately drained and fertilized or ganic soils 
are used for mint, onions, truck crops, and some field 
crops. Large areas are used for pasture or remain in 
second-growt h forest. The main soil management prob- 
lems are maintaining fertility, controlling the height of 
the water table, and controlling wind erosion. Late spring 
or early fall frosts are also a hazard. 


Soil Association 4 


Soil association 4 has a total area of about 93,700 acres. 
It consists mainly of undulating to hilly, well to imper- 
fectly drained, light-brown to very dark gvayish-brown 
sandy loams to loams that are slightly acid to neutral. 
‘These soils were developed from loam and clay loam till 
that has carbonates at depths of 18 to 26 inches. In mod- 
erately or severely eroded areas, the soils are calcareous 
at or near the surface. The principal soil series are the 
Guelph and London. 

This association is used mainly for dairy farming and 
for general farming; wheat and dry beans are the main 
cash crops. The soils are relatively productive and are 
well suited to alfalfa, corn, small grains, and dry beans. 
They respond well to management that provides fertiliza- 
tion and the control of water erosion. Water erosion is a 
problem on cultivated slopes. 


Soil Association 5 


Soil association 5 has a total area of about 84,500 acres. 
Tt consists mainly of nearly level, imperfectly drained to 
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very poorly drained, dark grayish-brown to black loamy 
sands and clay loams that are medium acid to mildly alka- 
line.. About half of the acreage consists of loamy sand to 
loam, 18 to 42 inches deep, that overlies loam to silty clay 
loam materials. There are also dry sands that extend 
deeper than 42 inches. The London, Tosco, Parkhill, and 
Saverine are the principal soil series. 

The main types of farming are dairy farming and gen- 
eral farming. Wheat and dry beans are the chief cash 
crops. The soils need to be drained before they are 
cropped. Because the sandy overburden has a variable 
thickness within short distances, an adequate drainage 
system may be difficult to establish. Areas that have a 
thin surface layer of sandy materials are more suitable for 
field crops than areas that have a thick surface layer of 
sandy materials. When adequately drained, the Parkhill 
and London soils are very productive. 


Soil Association 6 


This soil association has a total acreage of about 12,200 
acres. It consists mainly of level to undulating, well to 
imperfectly drained sands that are very strongly acid to 
neutral. In more than half of the area, the sands are 
underlain, at depths of 42 to 66 inches, by medium- to 
fine-textured materials. The principal soil series are the 
Melita, Arenac, Croswell, and Eastport. 

This association is used mainly for pasture and second- 
erowth forest. A. large acreage of cleared land is no 
longer cropped. The area alone Lake Huron is used for 
recreation. The soils are low in natural fertility and in 
water-holding capacity. The cleared areas are suscepti- 
ble to wind erosion. 


Soil Association 7 


Soil association 7 has a total area of about 10,700 acres. 
It consists mainly of level to undulating, imperfectly to 
very poorly drained, grayish-brown to “black sands and 
sancly loams that are slightly acid to calcareous. The soils 
have a sandy loam to sandy. clay loam subsoil underlain 
at 24 to 42 inches by stratified, calcareous sands and gra- 
vel. The principal soil series are the Palo, Gladwin, and 
Epoufette. 

This association is used mainly for dairy farming. A 
considerable acreage is In permanent pasture and second- 
growth forest. Many gravel pits occur. Because of the 
coarse-textured, stratified materials, installing tile drains 
is difficult. 


Soil Association 8 


Soil association 8 has a total area of about 53,200 acres. 
It consists of undulating to hilly, well-drained soils that 
have a pale-brown to very dark grayish-brown. or black 
surface and that are strongly to slightly acid. These soils 
developed from loamy sand, sandy loam, and sand parent 
material. They have low to moderate water-holding ca- 
pacity. The main soil series are the Montcaln, McBride, 
and Rubicon. 

This soil association is used largely for dairy farming 
and general farming. The soils are low to medium in pro- 
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ductivity. They are low in content of organic matter but 
are easily tilled and warm up early in spring. Water ero- 
sion is a problem on cultivated slopes, and wind erosion 
control is needed where sandy areas are cropped. The 
soils respond well to fertilizer and manure. 


Soil Association 9 


Soil association 9 has a total area of about 63,800 acres. 
It consists mainly of nearly level to undulating, very 
poorly drained to imperfectly drained, dark grayish- 
brown to nearly black loams and clay loams that are neu- 
tral and mildly alkaline. These soils were developed from 
calcareous loam and clay loam till. The part of this asso- 
ciation occupied by sandy smears and organic soils is 
much smaller than in soil association 1. These soils also 
have more rapid surface drainage than the soils in soil 
association 1. The principal soil series are the Parkhill 
and Capac. 

This soil association is used for dairy farming and for 
general farming; dry beans, wheat, and sugar beets are 
the main cash crops. The soils are very productive where 
adequately drained and properly fertilized. The princi- 
pal soil management problems are providing adequate 
drainage and maintaining tilth. 


Soil Association 10 


Soil association 10 has a total area of about 48,600 acres. 
Tt consists mainly of nearly level to rolling, well to poorly 
drained, pale-brown to very dark grayish-brown loamy 
sands to loams that are strongly acid to neutral. Many 
areas consist of sand, loamy sand, or sandy loam, 18 to 
66 inches deep over medium- to fine-textured materials. 
Organic soils occupy about 10 percent of this association. 

This association has a complex pattern of naturally wet 
and dry soils that have a wide textural range. This com- 
plexity lessens the suitability of the soils for crops. In 
places boulders and stones further reduce value for crops. 
The coarser textured soils on uplands are poor to fair in 
water-holding capacity, ave fair in natural fertility, and 
are susceptible to wind and water erosion. These soils re- 
spond to good management that provides crop rotations, 
fertilization, and erosion control practices. If adequately 
drained, the dark-colored soils in this association are 
productive. 


Soil Association 11 


Soil association 11 has a total area of about 12,500 acres. 
It consists of level to undulating, poorly drained to im- 
perfectly drained, dark grayish-brown to black sandy 
loams and Joams that are slightly acid to neutral. The 
association occupies old glacial drainageways. Large 
amounts of stones, cobbles, and boulders are on the surface 
and throughout the profile. 

Most of this association is used for permanent pasture 
or remains in second-growth forest. Because of the stones 
and boulders and the difficulty of installing tile drains, 
this association is used only to limited extent for rotation 
crops. 


Or 


Descriptions of Soils’ 


This section provides detailed information about the 
soils of Sanilac County. For more general information, 
refer to the section, Soil Associations, which describes the 
broad patterns of soils in the county. 

In this section the soil series is described first, and then, 
very briefly, the soil types. A soil series is a group of 
soils that developed from similar parent material and that 
have, except for texture of the surface layer, similar char- 
acteristics. The description of each soil series tells about 
the general character of the soil series and its relation to 
other series. A representative soil profile is described in 
detail for each series. A. soil profile is a vertical section 
showing all the layers, or horizons, from the surface 
through the parent materials. 

The mapping units in a given series have essentially the 
same characteristics, except texture of the surface layer 
and external properties, such as slope, stoniness, erosion, 
that particularly affect management of the soils but 
do not affect their placement in an orderly natural classi- 
fication. Hence, for some mapping units that follow the 
series description, only the name will be given, because 
the name itself describes external characteristics of the 
mapping unit. For other mapping units, after a series 
description, one or two sentences are added to point out 
distinctive characteristics of the mapping unit. 

In the map legend, a symbol precedes the name of each 
mapping unit. This map symbol consists of letters and 
a number. The first two letters (a capital letter and a 
small letter) identify the soil series and the texture of the 
plow layer. The second capital letter, A, B, C, D, or E, 
indicates the slope ranges as follows: 


ALu-w 0 to 2 or 8 percent slopes. 

B__u.- 2 to 6, 2 to 7, or 2 to 8 percent slopes. 

C_--~-- 6 to 12, 7 to 14, 2 to 18, 8 to 18, or 8 to 15 percent 
slopes. . 

DL--- 12 to 18, 15 to 25, or 14+ percent slopes. 

E______ 18 to 25, or 18+ percent slopes. 


The last figure in the map symbol is an arabic number, 
1, 2, or 3 which stands for erosion classes as follows: 


: Slightly eroded or slightly or moderately eroded. 
2------ Moderately eroded or slightly to severely eroded. 
3------ Severely eroded, or moderately or severely eroded. 


Following the name of the mapping unit is a symbol 
that denotes the soil management group or unit in which 
it has been placed. A ‘management unit is a group of 
soils that need about the same kind of management and 
respond to this management in about the same way. In- 
formation about the suggested management of a mapping 
unit can be found by noting the management unit desig- 
nation and then turning to the subsection, Management 
by Groups and Units. 

The location and distribution of the mapping .units 
can be seen by referring to the soil map at the back of 
this report. The approximate acreage and proportionate 
extent of the mapping units are given in table 3. 

The descriptions of the soil series are somewhat techni- 
cal. A number of technical terms are defined in the elos- 
sary at the back of the report, as well as some general 
terms that have special meaning in soil science. The lay 


*This section was written by Ivan F. Scuyerper, Michigan 
State University, and H. H. Barrey, Soil Conservation Service. 
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reader may have some difficulty with the soil profile de- 
scriptions. Jor this reason some terminology used by 
soil scientists is definéd in the glossary and discussed in 
the following paragraphs. 

In describing soils, the soil scientist assigns a letter 
symbol and subscript, for example, “A,”, to “the various 
layers or horizons of the soil profile. These letter sym- 
bols have a special meaning that concerns scientists and 
others who desire a special study of the soils. Most 
readers will only need to remember that all letter symbols 
beginning with “A” are surface or subsurface layers; 
those beginning with “B” are subsoil layers; those be- 
ginning with “C” are substratum or parent material; and 
those beginning with “D” are underlying, dissimilar 
materials. 

Texture refers to the amounts of sand, silt, and clay 
that make up the soil material. The different textural 


classes are defined in Special Bulletin 402 published by 
the Soil Science Department, Michigan State University 
(17). The texture of the materials in the various hori- 
zons of the soil profile is given. 

Color is denoted in two ways, by a descriptive term and 
by a Munsell notation. The descriptive term, for ex- 
ample, “grayish brown,” is followed by a Munsell nota- 
tion, such as “(10YR 5/2)”, Munsell notations denote 
color with a great deal more precision than is possible by 
use of words. Unless otherwise stated, the color given 
is the color of the soil material when moist. 

The consistence of the material in each horizon is sig- 
nificant. Consistence denotes the feel of soil material 
when it is rubbed between the fingers. Consistence can be 
determined when the soil is wet, moist, or dry. Terms 
commonly used to describe consistence are “plastic when 
wet,” “friable when moist,” and “hard when dry.” 


TABLE 3.—Approximate acreage and proportionate extent of the soils mapped 
vs { PY 


Mapping unit Area Extent Mapping unit Aret Extent 
Acres Percent Acres Percent 
Adrian muck, 0 to 2 percent slopes___---~.- 238 (> Eastport fine sarid And Beach sand, 2 to 18 
Alluvial land, poorly drained loams, 0 to 2 percent slopes_.--.-------------.~------- ; 137 3) 
percent slopes_.....-.--------~---------- 5, 423 0.9 || Edmore and Ensley sandy-loams, 0 to 2 per- 
Alluvial land, poorly drained loams, 2 to 6 cent slopes__...---.-.-.---------------- 4, 918 0.8 
percent slopes__.-.--...---------------- 52 (). Edmore and Ensley sandy loams, 2 to 6 per- 
Alluvial land, imperfectly or moderately well cent slopes, slightly eroded___.---------- 34. Q) 
drained sandy loams, 0 to 2 percent slopes_ 4, 951 .8 || Edwards muck, 0 to 2 percent slopes___~-._- 845 
Alluvial land, imperfectly or moderately well Npoufette and "Ronald sandy loams, 0 to 2 
drained sandy loams, 2 to 6 percent slopes- 554 al percent slopes_...-----.---------------- 1, 938 3 
Alluvial land, poorly drained sandy loams, 0 Epoufette and Ronald sandy loams, 2 to 6 
to 2 percent slopes_......---------.------ 3, 148 5 percent slopes, slightly eroded_____._.---- 164 (4) 
Alluvial land, poorly drained sandy loams, 2 Gagetown silt: loam, 6 to 12 percent slopes, 
to 6 percent slopes___...-.-------------- 66 Cy slightly eroded..--_....---------------- 57 QC) 
Au Gres and Saugatuck loamy sands, 0 to Gagetown silt loam, 6 to 12 percent slopes, : 
2 percent slopes...._.-._----------------- 810 Ji moderately eroded wee ee ee eee 49 (4 
Au Gres and Saugatuck loamy sands, 2 to 6 Gagetown silt loam, 12 to 18 percent slopes, 
percent slopes, slightly eroded__..-_------ 116 () moderately eroded__..-_------------- = 40 Q) 
Bach silt loam, 0 to 2 percent slopes._.----- 229 (') Gladwin and Palo sandy loams, 0 to 2 per- 
Capac loam and fine sandy loam, 0 to 2. per- cent slopes__....----.------------------ 2, 655 14: 
cent slopes_._..-----.------------------ 37, 150 6.0 || Gladwin and Palo sandy loams, 2 to 7 per- ; 
Capac loam and fine sandy loam, 2 to 6 per- cent slopes, slightly eroded_--.-_-_.------ 1, 408 2 
cent slopes, slightly eroded._._._.------- 7, 201 1.2 || Gravel pit_._-.---_--.-..--------.-------- 250 QQ 
Capac loam and fine sandy loam, 6 to 12 per- Greenwood peat, 0 to 2 percent slopes ____- 2, 503 4 
cent slopes, moderately eroded ___.-~----- 27 (‘) Guelph loam, 0 to 2 percent slopes, slightly 
Capac silt loam and loam, 0 to 2. percent eroded_.__---------------------------- 3, 090 5 
slopes_____--------.------------------- 36, 534 5.9 || Guelph loam, 2 to 6 percent slopes, slightly 
Capac silt lorm and loam, 2 to 6 percent eroded. ._..--------------------------- 11, 300 1.8 
slopes, slightly eroded__.-....._--------- 2, 786 .5 || Guelph loam, 2 to 6 percent slopes, moder- 
Capac silt loam and loam, 2 to 6 percent ately eroded_..-_--_.------------------ 1, 198 2 
slopes, moderately eroded___._.-.----~---- 181 ) Guelph loam, 6 to 12 percent slopes, slightly 
Carlisle muck, 0 to 2 percent slopes.---.--- 762 1 eroded. ___.-------- --------- 2 - eee 1, 476 2 
Carlisle and Linwood mucks, 0 to 2 percent Guelph loam, 6 to 12 percent slopes, moder- 
slopes.___...----_-__-------- 2+ -- noe ee 6, 556 Ll ately eroded_..----_.----------- , 929 a) 
Clay pit_..-.----.---_------------------- 5 (‘) Guelph loam, 6 to 12 percent slopes, severely 
Coral fine sandy loam, 0 to 2 percent slopes_- 4,217 .7 eroded. __..------.-----------.-----.--- 138 (4) 
Coral fine sandy loam, 2 to 6 percent slopes, Guelph loam, 12 to 18 percent slopes, slightly 
slightly eroded_.__....-.----.-.-------- 5, 804 .9 eroded___----..---._-------.-_---- eee 118 ) 
Croswell loamy sand, 0 to 2 percent slopes, Guelph loam, 12 to 18 percent slopes, mod- 
slightly eroded__-_..------.------------ 595 .1 erately eroded_..._--.-.-.-------------- 196 () 
Croswell loamy sand, 2 to 7 percent slopes Guelph loam, 12 to 18 percent slopes, severely 
slightly eroded_..____.----.------------- 536 1 eroded___...-------------------------- 109 () 
Eastport, Arenac, and Kalkaska sands, 0 to ; Guelph loam and silt loam, 0 to 2 percent 
2 percent slopes, slightly eroded.-_.-.-.-_ 237 () slopes, slightly eroded_.--....-.-.------- 7, 127 1.2 
Eastport, Arenac, and Kalkaska sands, 2 to Guelph loam and silt loam, 0 to 2 percent, 
7 percent slopes, slightly eroded_-.--.---- 348 ad slopes, moderately eroded_...----------- 496 a1 
Eastport, Arenac, and Kalkaska sands, 7 to Guelph loam and silt loam, 2 to 6 percent 
14: percent slopes, slightly eroded_-_---_.- 97 (4) slopes, slightly eroded___.-_--..--------- 15, 808 2.6 
Eastport fine sand and Beach sand, 0 to 2 Guelph loam and silt loam, 2 to 6 percent 
percent slopes__-..----.---------------- 166 (4) slopes, moderately eroded______-.------- 8, 546 1.4 


1 Less than 0. 1 percent. 
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Mapping unit Area Extent Mapping unit Area, 
Acres Percent Acres 
Guelph loam and silt loam, 2 to 6 percent McBride fine sandy loam, 2 to 6 percent 
slopes, severely eroded___-.------------- 275 9) slopes, moderately eroded..._-_---------- 480 
Guelph loam and silt loam, 6 to 12 percent McBride fine sandy loam, 6 to 12 percent 
slopes, slightly eroded_.____.--.--------- 1, 186 0. 2 slopes, slightly eroded___-__.._-..--.---_- 735 
Guelph loam and silt loam, 6 to 12 percent McBride fine sandy loam, 6 to 12 percent 
slopes, moderately eroded____----_--~--- 6, 488 Lt slopes, moderately eroded. _-_.-._-.--_-- 2, 171 
Guelph loam and silt loam, 6 to 12 percent McBride fine sandy loam, 12 to 18 percent 
slopes, severely eroded______----~------- 1, 800 .3 slopes, slightly eroded__.___.------------ 73 
Guelph loam and silt loam, 12 to 18 percent ; MeBride fine sandy loam, 12 to 18 percent 
slopes, slightly eroded_.-___.---.-------- 203 (1) slopes, moderately eroded___-----_.--_-- 185 
Guelph loam and silt loam, 12 to 18 percent McBride fine sandy loam, 12 to 18 percent 
_ slopes, moderately eroded ___-.-.-.--._-- 695 al slopes, severely eroded__.___-.--_-.------ 89 
Guelph Joam and silt loam, 12 to 18 percent MeBride sandy loam and Montcalm loamy 
slopes, severely eroded. ...-/-------.-_-- 807 Ll sand, 0 to 3 percent slopes, slightly eroded- 1, 323 
Guelph loam and silt loam, 18+ percent McBride sandy loam and Montcalm loamy 
slopes, slightly eroded__....0---.-..--_-- 107 (*) sand, 3 to 8 percent slopes, slightly eroded_ 3, 486 
Guelph loam and silt loam, 18+ percent McBride sandy loam and Montcalm loamy 
slopes, moderately eroded__.------------ 173 ) sind, 3 to 8 percent slopes, severely eroded. 43 
Guelph loam and silt loam, 18+ percent MeBride sandy loam and Montealm loamy 
slopes, severely eroded._-...------.------ 223 (4 sand, 8 to 15 percent slopes, slightly eroded 953 
Houghton muck, 0 to 2 percent slopes.__-_. 151 i‘) McBride sandy loam and Montcalm loamy 
Houghton and Palms mucks, 0 to 2 percent sand, 8 to 15 percent slopes, moderately or 
slopeS_--------------~----------------- 6, 828 ll severely eroded__--.-.__..-------------- 93 
Huron silt loam, 2 to 6 percent slopes, slightly McBride sandy loam and Montcalm loamy 
eroded. .----.------------------------- 50 ) sand, 15 to 25 percent slopes, slightly 
Tosco sandy loam and Croswell loamy sand, eroded. .__._-------------------------- 178 
0 to 2 percent slopes__.._.-------------- 6, 857 1.1 || McBride sandy loam and Montcalm loamy 
Tosco sandy loam and Croswell loamy sand, sand, 15-+ percent slopes, moderately or 
2 to 7 percent slopes, slightly eroded___--- 970 2 severely eroded___.-.-.-._--------.----- 63 
Tosco sandy loam and Croswell loamy sand, McGregor sandy loam, 0 to 2 percent slopes_-- 1, O71 
7 to 14. percent slopes, slightly eroded.._-- 189 2) McGregor sandy loam, 2 to 6 percent slopes, 
Tosco sandy loam and Croswell! loamy sand, slightly eroded_._-._...-.--------------- 28 
14++ percent slopes, slightly eroded. ___--- 14 (4 Made land___-__------ eee eee ee eee eee 98 
Tosco and Menominee loamy sands, 0 to 2 Mancelona loamy sand, 0 to 3 percent slopes, 
percent slopes.-___-.-_..---------.--_- 875 a4 slightly eroded.____-....--------------- 1, 661 
Iosco and Menominee loamy sands, 2 to 6 Mancelona loamy sand, 3 to 8 percent slopes, 
percent slopes, slightly eroded___.___.__-- 671 .1 slightly eroded__.__-_-_---------------- 4, 573 
Tosco and Winegars sandy loams, 0 to 2 per- Mancelona loamy sand, 3 to 8 percent slopes, 
cent slopes___------------------------- 5, 755 a) moderately eroded___..-..-------------- 77 
Tosco and Winegars sandy loams, 2 to 6 per- Mancelona loamy sand, 8 to 15 percent 
cent slopes, slightly eroded. _-.--___--_-- 41 Q) slopes, slightly eroded___..-------_------ 961 
Jeddo silty clay loam, 0 to 2 pereent slopes__ 4, 581 .7 || Mancelona loamy sand, 8 to 15 pereent 
Kalkaska and Wallace fine sands, 0 to 2 per- slopes, moderately eroded___.--.-.------ 449 
cent slopes, slightly eroded__._..--_----- 120 (f Mancelona loamy sand, 15-++ percent slopes, 
Kalkaska and Wallace fine sands, 2 to 8 per- slightly eroded_.-.-___.---------------- 343 
cent slopes, slightly eroded___.-..._---_- 416 .1 || Mancelona loamy sand, 15+ percent slopes, 
Kalkaska and Wallace fine sands, 8 to 18 per- moderately eroded_...-.---------------- 84 
cent slopes, slightly eroded. ._---.------- 156 (4 Mancelona loamy sand, 15-+- percent slopes, 
Kerston muck, 0 to 2 percent slopes__-_-.-- 184. @) severely eroded___-._.-_----------~------ 110 
Lake beach, sandy....------------.------- 180 () Marlette loam, 0 to 2 percent slopes, slightly 
ake beach, rocky_...._..--_.---_.-----..- 111 Cy eroded_....-----.--------------------- 4, 789 
Lake beach, stony_..-.-_-----..-.-------- 44. Cy} Marlette loam, 2 to 6 percent slopes, slightly 
Linwood muck, 0 to 2 percent slopes._----~- 6, 124. 1.0 eroded___..--------_..----------------- 7, 533 
Linwood and Tawas mucks, 0 to 2 percent Marlette loam, 2 to 6 percent slopes, moder- 
slopes___-._--------------------------- 2, 859 a) ately eroded.-___.-.__.---------------- 224. 
London loam and fine sandy loam, 0 to 2 per- Marlette loam, 2 to 6 percent slopes, severely 
cent slopes._.-------------------------- 13, 534. 2. 2 eroded___.__--_----------------------- 75 
London Joam and fine sandy loam, 2 to 6 per- Marlette loam, 6 to 12 percent slopes, slightly 
cent slopes, slightly eroded___._____-----.- 2, 704 .4 eroded__._..-----..-_----------------- I, 002 
London loam and fine sandy loam, 2 to 6 per- Marlette loam, 6 to 12 percent slopes, mod- 
cent slopes, moderately eroded.____.-.___. 270 Q)° erately eroded__.._._._----------------- 677 
London loam and silt loam, 0 to 2 percent Marlette loam, 6 to 12 percent slopes, severely 
slopes__...---_-.---.------------------ 7, 637 1.2 eroded. ___--_---_.-------------------- 26 
London loam and silt loam, 2 to 6 percent Marlette loam, 12 to 18 percent slopes, 
slopes, slightly eroded_--.----.--.---.--- 891 a1 slightly eroded._____.-.---------------- 106 
London loam and silt loam, 2 to 6 percent Marlette loam, 12 to 18 percent slopes, mod- 
slopes, moderately eroded____-...------_- 658 wl erately eroded_._.____----- Loe eee eee 75 
London loam and silt loam, 6 to 12 percent, Marlette loam, 12 to 18 percent slopes, 
slopes, slightly or moderately eroded_..-__. 66 (4 severely eroded_.___..--.--------------- 106 
McBride fine sandy loam, 0 to 2 percent Marlette loam, 18 to 25 percent slopes, mod- 
slopes, slightly eroded__--_.......---_.-.. 639 .1 erately eroded__..._._------------------- 32 
McBride fine sandy loam, 2 to 6 percent Marlette silt loam and loam, 0 to 2 percent 
slopes, slightly eroded_.-..--....-------- 7, 967 1.3 slopes, slightly erodded,--.-.------------- 4, 961 


! Less than 0. 1 percent. 
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TABLE 3.—Approximate acreage and proportionate extent of the soils mapped—Continued 


Mapping unit 


Marlette silt loam and loam, 2 to 6 percent 
slopes, slightly eroded 
Marlette silt loam and loam, 2 to 6 percent 
slopes, moderately eroded_.-.----.-.--.- 
Marlette silt loam and loam, 6 to 12 percent 
slopes, slightly eroded_.._-__----_-._----- 
Marlette silt loam and loam, 6 to 12 percent 
slopes, moderately eroded_.------------- 
Melita and Arenac loamy sands, 0 to 2 per- 
cent slopes, slightly eroded 
Melita and Arenac loamy sands, 2 to 7 per- 
cent slopes, slightly eroded___...----.-_- 
Melita loamy sand, 7 to 14 percent slopes, 
slightly eroded.__------_--------------- 
Melita loamy sand, 14+ percent slopes, 
slightly to severely eroded___-_----.----- 
Menominee loamy sand, 6 to 12 percent slopes, 
slightly eroded____-.---.--------------- 
Menominee loamy sand, 6 to 12 percent 
slopes, moderately eroded____-.----.--.- 
Montcalm loamy sand, 0 to 2 percent slopes, 
slightly eroded__-..-----.__.----------- 
Montcalm loamy sand, 2 to 6 percent slopes, 
slightly eroded 
Montcalm loamy sand, 2 to 6 percent slopes, 
moderately eroded__.-.--.---------.~---- 
Montcalm loamy sand, 6 to 12 percent slopes, 
slightly eroded_._.-_----..------------- 
Montcalm loamy sand, 6 to 12 percent slopes, 
moderately eroded 
Montealm loamy sand, 12 to 18 pereent 
slopes, slightly eroded_...._------------- 
Montealm loamy sand, 12 to 18 percent 
slopes, moderately eroded 
Newaygo sandy loam, 0 to 2 percent slopes, 
slightly eroded_._.-_.-------.------+-2-- 
Newaygo sandy loam, 2 to 6 percent slopes, 
slightly eroded_____-------.-------- a 
Newaygo sandy loam, 6 to 12 percent slopes, 
slightly eroded-_.._.-----.------------- 
Newaygo sandy loam, 6 to 12 percent slopes, 
moderately eroded__.._-----..---------- 
Otisco loamy sand, 0 to 2 percent slopes--_-- 
Otisco loamy sand, 2 to 6 percent slopes, 
slightly eroded 
Palms muck, 0 to 2 percent slopes__.----~_- 
Palms and Adrian mucks, 0 to 2 percent 
slopes___..-..-.----------~------------ 
Parkhill loam, 0 to 2 percent slopes__-..----_- 
Parkhill loam, 2 to 6 percent slopes, slightly 
eroded___.__-_-.---------------------- 


slopes____-__..------------------------- 
Parkhill loam and mucky Joam, 0 to 2 per- 
cent slopes__..--.--------~------------- 
Perth silt loam, 0 to 2 percent slopes._----.- 
Richter and. Tonkey bouldery sandy loam 
and loam, 0 to 2 percent slopes.__-_-_--.- 
Richter and Tonkey bouldery sandy loam 
and loam, 2 to. 6 percent slopes, slightly 
eroded 
Rifle peat, 0 to 2 percent slopes...__._---_- 
Roscommon loamy sand, 0 to 2 percent slopes. 
Roscommon mucky loamy sand, 0 to 2 per- 
cent slopes__.------_------------------- 


Area 


Acres 
3, 997 
202 
372 
85 
9, 138 
3, 186 
369 
43 
40 
72 
122 
3, 605 
381 
444 
634 
121 
101 
1, 206 
817 
74 


32 
1, 310 


742 
3, 184 


6, 578 
54, 860 


211 
112, 602 


29, 085 
13> 


2, 370 


67 
2, 159 
2, 328 


3, 460 


Extent 


Percent 


0. 


() 
() 


) 
(*) 


ee FF oO 


6 


ae bo 


Bi 


Mapping unit 


Area 


Rubicon sand, 0 to 2 percent slopes, slightly 
eroded. ___._-------------------------- 
Rubicon sand, 2 to 7 percent slopes, slightly 
eroded___.-_.--.---------------- +e 
Rubicon sand, 2 to 7 percent slopes, moder- 
ately or severely eroded : 
Rubicon sand, 7 to 14 percent slopes, slightly 
eroded_-__-_---------.--------- eee 
Rubicon sand, 7 to 14 percent slopes, moder- 
ately or severely eroded.___-_...---.__._- 
Rubicon sand, 14+ percent slopes, slightly 
eroded_._-..------------2 eee ee 
Rubicon sand, 14+- percent slopes, moder- 
ately or severely eroded_..._.2--2-- +. 
Sanilac silt loam, 0 to 2 percent slopes. _.__ 
Sanilac silt loam, 2 to 6 percent slopes, 
slightly eroded..___----..---------.---- 
Saverine and Iosco fine sandy loams, 0 to 2 
percent slopes__..------.-.--.-----_.--- 
Saverine and Iosco fine sandy loams, 2 to 7 
percent slopes, slightly eroded__.-_--_..___ 
Saverine and Iosco fine sandy loams, 2 to 7 
percent slopes, moderately eroded__-_____ 
Saverine and Tosco fine sandy loams, 7 to 14 
percent slopes, slightly eroded___.__-_.___ 
Saverine and Tosco fine sandy loams, 7 to 14 
percent slopes, moderately eroded_.--____ 
Saverine and Toseo fine sandy loams, 14+ 
percent slopes, slightly eroded__-._.______ 
Saverine and Tosco fine sandy loams, 14+ 
percent slopes, moderately eroded___-_.__ 
Spalding peat, 0 to 2 percent slopes__..____- 
Tappan loam, 0 to 2 percent slopes-_.--____ 
Tappan mucky loam, 0 to 2 percent slopes___ 
Tawas muck, 0 to 2 percent slopes___---.___ 
Thomas mucky silt loam, 0 to 2 percent 
slopes__.__---------------------------- 
Tobico mucky loamy sand, 0 to 2 percent 
slopes._-.---------..----~------------- 


-Tonkey sandy loam, 0 to 2 percent slopes. _. 


Tonkey and Bach fine sandy loams, 0 to 2 
percent slopes-...-------------------.-- 
Tonkey and Bach fine sandy loams, 2 to 7 
percent slopes, slightly eroded________-__- 
Tyre loamy sand and sandy: loam, 0 to 2 
percent slopes....--_.-----_--__-------- 
Tyre loamy sand and sandy loam, 2 to 6 
percent slopes, slightly eroded__..__._--_- 
Tyre loamy sand and sandy loam, 6 to 12 
percent slopes, slightly eroded_._________- 
Wallkill loam, 0 to 2 percent slopes 


Washtenaw loam and silt loam, 0 to 2 per- 
eent slopes.__--.----------------------- 
Washtenaw loam and silt loam, 2 to 6 per- 
cent slopes_.-.-.------------.---- =e 
Washtenaw sandy loam and loam, 0 to 2 per- 
cent slopes.__--....---------.---------- 
Washtenaw sandy loam and loam, 2 to 6 per- 
cent slopes_.-----...---.---- 2 -- eee 
Willette muck, 0 to 2 percent slopes___._.__ 
Lakes 


Acres 


413 

1, 777 
42 
945 
123 
274. 


99 
1, 301 


955 
22, 446 
2, 934 
31 

482 
143 

69 

42 

2, 128 
1, 031 
1, 619 
1, 863 
779 


89 
114 


14, 548 
27 

139 

49 

49 
562 
59 

4, 630 
418 

1, 570 


73 


493 
19 


615, 040 


Extent 
Percent 
0.1 
.3 
@) 
.2 
Q) 
() 
(@) 
.2 
2 
3. 6 
25 
®) 
.1 
@) 
(@) 
() 3 
2 
.3 
3 
.1 
0) 
2. 4 
() 
(*) 
@) 
() 
wl 
(@) 
.8 
wt 
.3 
() 4 
@) 
299. 2 


1 Less than 0.1 percent. 


2 Because 89 mapping units each have an acreage amounting 
to less than 0.1 percent of the county, percentages do not total 100. 


SANILAC COUNTY, MICHIGAN 9 


Adrian Series 


Adrian soils were developed in a deposit of fibrous 
plant materials, 12 to 42 inches thick, that is on sandy 
mineral materials. The soils are in very poorly drained 
depressional areas and in old Jake basins. The native 
vegetation was mainly sedges, reeds, and grasses, but there 
were some cogwoods, alders, willows, and other shrubs. 

The mineral materials occur at shallower depths than 
in the Eloughton. soils, which developed in more than 42 
inches of fibrous organic materials. The mineral ma- 
terials of the Adrian soils range from sand to loamy sand, 
whereas those of Palms muck are sandy loam, loam, or 
coarse clay loam. Adrian soils were formed from fibrous 
organic materials, but the Tawas soils developed from 
woody or woody and sedge materials. 

Profile description of Adrian muck: 

01 0 to 6 inches; muck; black to very dark.grayish brown 
(10YR 2/1 to 3/2, moist); moderate, medium, granular 
structure; slightly acid to neutral; 6 to 10 inches thick. 

02 6 to 20 inches; fibrous peat; dark yellowish brown (10YR 
4/4, moist) ; slightly acid; 5 to 80 inches thick. 

03 20 to 26 inches; macerated peat; very dark grayish brown 
(1LOYR 3/2, moist); pasty when moist and hard when 
dry; slightly acid; 4 to 8 inches thick. 

D 26 inehes+; sand; light gray to light brownish gray 
(25Y 7/2 to 6/2, moist); single grain (structureless) ; 
loose; slightly acid to neutral. 


The surface horizon contains woody material in man 
places. Except where the soils are artificially drained, 
the water table is at or near the surface. The organic 
material is generally slightly acid, but it ranges from 
medium acid to neutral. 

Adrian muck is used for permanent pasture. Marsh 
hay is cut in some places. A few areas have been drained 
and are used for special crops, such as vegetables, pota- 
toes, onions, and mint. 


MAPPING UNIT 


AaAO Adrian muck, 0 to 2 percent slopes. Soil management 
unit M/4e(IVW). 


Alluvial Land. 


Alluvial land occurs in narrow, winding areas on 
alluvial flood plains. Because deposits are washed from 
adjacent upland areas, the textures are similar to those 
of the upland soils. Alluvial land has a relatively dark 
colored surface layer that is underlain by grayish strati- 
fied material. The stratification is the result of deposi- 
tion rather than of profile development. The texture of 
the underlying stratified material is generally similar to 
that at the surface. Some areas are calcareous at or near 
the surface. 

This land is moderately well drained to poorly drained, 
according to how high it is above the adjacent stream. 
In spring, many areas are flooded by waters from melting 
snow or heavy rains. The native vegetation consisted of 
northern hardwoods, mainly elm, ash, and maple. Some 
conifers occur in poorly drained sites. 

Alluvial land is poorly suited to field crops because of 
drainage problems, hazard of flooding, and narrowness of 
the areas. Cleared areas are used mostly for unimproved 
pasture (fig. 2). Most of the wooded areas are pastured. 
The condition of the second-growth forest indicates that 


me SN : 33 56 Sic“) 
Figure 2.—Alluvial land along Big Creek in Marion Township. 
The upland soils in the background are Guelph loams. 


the woodlands have been poorly managed. Many narrow 
strips of Alluvial land are too small to be shown on the 
soil map. 


MAPPING UNITS 


AbAQ Alluvial land, poorly drained loams, 0 to 2 percent 
slopes. This is the most extensive mapping unit of Al- 
luvial land in the county. It is only slightly above stream 
level and is flooded more frequently than other Al- 
luvial lands. It is on the wider parts of the flood plains 
where the slow-moving waters deposit medium- and fine- 
textured materials. Soil management unit L8ec (VW). 

Alluvial land, poorly drained loams, 2 to 6 percent 
Slopes. This land occupies the outer parts of the flood 
plains adjacent to upland soils. Soil management unit 
L3e (VW). 

Alluvial land, imperfectly or moderately well drained 
sandy lonums, 0 to 2 percent slopes. This land is on second 
bottoms, which are remnants of flood plaing that existed 
before the streams cut deeper into the valleys. It is 
slightly above the normal level of the flood plains and is 
covered by water only in very rainy periods. Soil man- 
agement unit L3b(IIIW). 

Alluvial land, imperfectly or moderately well drained 

sandy loams, 2 to 6 percent slopes. This land is similar 
to Alluvial land, imperfectly or moderately well drained 
sandy loams, 0 to 2 percent slopes, except that it occurs 
on gentle to very gentle slopes. It is on the outer parts 
of flood plains adjacent to the upland soils. Soil man- 
agement unit L3b(IITW). 
AdAO Alluvial land, poorly drained sandy loams, 0 to 2 per- 
cent slopes. This land is only slightly above stream level 
and is frequently flooded. When they overflow, the 
streams undercut the land and deposit new materials. 
Soil management unit L3c(VW). 

Alluvial land, poorly drained sandy loams, 2 to 6 per- 
cent slopes. This land is on the outer parts of the flood 
plains adjacent to upland soils. Soil management unit 
L3c(VWw). 


AbBO 


AcA0 


AcBO 


AdBO 


Au Gres and Saugatuck Series 


Au Gres and Saugatuck loamy sands, in this county, 
are mapped together. These imperfectly drained soils de- 
veloped from loose sands more than 66 inches deep. They 


‘are on level or nearly level outwash and old Jake plains. 


The Saugatuck soils differ from the Au Gres soils in that 


10 SOIL SURVEY SERIES 1953, NO. 10 


they have a strongly cemented horizon in the subsoil. ‘The 
depth to the water table varies from 2 to 5 feet, depending 
on the season. The native vegetation was mainly white 
pine but included some elm, red maple, and hemlock. The 
second growth is mostly aspen. The more open areas have 
a dense growth of bracken fern. 

These soils are the imperfectly drained member of the 
natural toposequence that includes the well drained Kal- 
kaska and Rubicon soils, the moderately well drained 
Croswell soils, and the poorly drained to very poorly 
drained Roscommon soils. The Au Gres and Saugatuck 
soils are coarser textured than the Tonkey and Bach soils, 
and their surface layer is ighter colored. In reaction and 
in degree of profile development, they differ from the 
Tonkey and Bach soils, which have a neutral or calcareous 
surface layer and lack the distinct Az and Byg horizons. 
The Au Gres and Saugatuck soils are generally deeper 
than. the well drained and moderately well drained Melita 
soils and the imperfectly drained Arenac soils, which have 
loam to clay materials at depths of 42 to 66 inches. The 
Au Gres and Saugatuck soils are also deeper than the im- 
perfectly drained Saverine and Tosco soils, which devel- 
oped from sands, loamy sands, and fine sandy loams that 
are 18 to 42 inches deep over loam to suty clay loam. 

Profile description of an Au Gres loamy sand: 

A, 0 to 5 inches; loamy sand; dark gray to black (LOYR 4/1 
to 2/1, moist); weak, fine, granular structure; very 
friable when moist and soft to loose when dry; medium 
content of organic matter; medium to strongly acid; 4 to 
9 inches thick. 

Ae 65 to 9 inches; sand; light brownish gray, light gray, or 
white (1LOYR 6/2, 7/2, or 8/1, moist) ; weak, thin, platy 

structure to single grain (structureless) ; loose; medium 
to strongly acid; 3 to 9 inches thick. 

9 to 18 inches; sand to loamy sand; reddish brown, 
strong brown, yellowish brown, or grayish brown (5YR 
4/3, 7.5YR 5/6, 10YR 5/4 or 5/2, moist), mottled with 
very dark grayish brown to dark yellowish brown (10YR 
3/2 to 4/4, moist); weak, fine, granular structure; some 
humus and iron cementation; very friable when moist 
and loose when dry; frequently shows accumulation of 
organic matter; medium to strongly acid; 8 to 6 inches 
thick. 

18 to 24 inches; sand; brown, dark brown, or strong 
brown (7.5YR 4/4 or 5/6, moist), mottled with vety dark 
grayish brown to yellowish brown (10YR 3/2 to 5/4, 
moist) ; single grain (structureless) ; loose; medium acid; 

4 to 16 inches thick. 

Cig 24 inches+; sand; light yellowish brown to very pale 
brown (10YR 6/4 to 7/3, moist), mottled with brown 
(LOYR 5/3, moist); single grain (structureless) ; loose; 
medium acid to neutral. 

The horizons, especially the Boog horizon, vary in thick- 

ness, ‘The Being horizon varies in degree of development. 
an : vs . 
The Saugatuck soils are similar to Au Gres soils, except 
that they have a thicker Boy, horizon that is very strongly 
cemented. ‘This horizon hinders the development of plant 
roots. Runoff is slow and permeability is rapid. 

Au Gres and Saugatuck soils occur in small areas and 
are used the same way as the adjoining sandy soils. Most 
cleared areas are used for unimproved permanent pasture. 
In spring these soils are moderately well suited to pas- 
ture, but in summer the animal-carrying capacity per acre 
is low. Because they have low moisture-holding capacity 
and low natural fertility, they are not well suited to crops. 
Yields are low or crops fail completely unless rainfall is 
adequate and well distributed throughout the growing 
season. Some cleared areas are no longer cropped. 


Bong 


Beng 


MAPPING UNITS 


AeAOQ Au Gres and Saugatuck loamy sands, 0 to 2 percent 
slopes. Soil management unit S5bA(IVW). 

Au Gres and Saugatuck loamy sands, 2 to 6 percent 
slopes, slightly eroded. Soil management — unit 
5SbA(IVW). 


AeBl 


Bach Series 


Bach soils were developed on stratified, calcareous silts 
and fine sands, and some clay. These soils are in nearly 
level or in depressional areas on the lake plains. The 
native vegetation consisted of elm, ash, red maple, and 
some ‘basswood. 

Bach soils are the poorly to very poorly drained mem- 
ber of the natural toposequence that includes the moder- 
ately well drained Gagetown. and the imperfectly drained 
Sanilac soils. They are calcareous at or within 10 inches 
of the surface. Bach soils differ from Tappan soils, 
which developed on loam till, and from the Tonkey soils, 
which formed from stratified sands, loamy sands, and 
sandy loams. 

Profile description of a Bach silt loam: 

A, 0 to 7 inches; silt loam; very dark gray to dark gray 
(1OYR 8/1. to 4/1, moist) ; moderate, fine, granular struc- 
ture; friable when moist and soft when dry; neutral to 
calcareous; 6 to 8 inches thick. 

GA 7 to 20 inches; very fine sandy loam to silt loam; gray- 
ish brown to very dark gray (2.5Y 5/2 to 1OYR 3/1, 
moist) ; moderate, mediuin, granular structure; friable 
when moist and soft when dry; calcareous; 10 to 15 
inches thick. 

GB 20 to 34 inches; very fine sandy loam to silt loam; gray 
to light gray (5Y 5/1 to LOYR 6/1, moist), mottled with 
brown (1O¥R 5/3, moist); weak, medium, subangular 
blocky structure; friable when moist and slightly hard 
when dry; calcareous; 10 to 15 inehes thick. 

C 34 inches-+; very fine sand, silt, fine sand, and some 
clay; gray to light gray (5Y 5/1 to 10YR 6/1, moist) ; 
stratified ; calcareous. 

The texture of the plow layer ranges from fine sandy 
loam to silt loam. 

The principal crops on the adequately drained areas are 
corn, wheat, oats, sugar beets, dry beans, alfalfa, and 
clover. Other cleared areas that formerly had a shallow 
organic covering have been burned over and are now used 
mainly for unimproved permanent pasture. 


MAPPING UNIT 


BoAO Bach silt loam, 0 to 2 percent slopes. 
unit 8cA (ITW). 


Soil management 


Capac Series 


Capac soils have imperfect natural drainage. They 
were developed from calcareous loam glacial till, normally 
on level to gently sloping till plains. The native vegeta- 
tion consisted mainly of northern hardwoods but included 
some white pine and hemlock. ; 

Capac soils are associated with Parkhill and Jeddo soils, 
which occur in depressions and have poor to very poor 
natural drainage. Capac soils are the imperfectly drained 
member of the natural toposequence that includes the well 
to moderately well drained Marlette and poorly drained 
Parkhill soils. They occur with the well-drained Marlette 
soils that are on gentle to moderate slopes. The Capac 
soils are darker colored in the surface layer than the 
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Marlette soils and are slightly lighter colored in the sur- 
face layer than the Parkhill and Jeddo soils. Carbonates 
are at depths of 25 to 45 inches in the Capac soils, but at 
depths of 15 to 25 inches in the London soils. 

Profile description of a Capac loam: 


Ap 0 to 8 inches; loam; very dark grayish brown to very 
dark brown (10¥R 8/2 to 2/2, moist) ; weak, medium to 
coarse, granular structure; friable when moist and soft 
when dry; medium to slightly acid; 6 to 9 inches thick. 

8 to 10 inches; loam; grayish brown to yellowish brown 
(2.5Y 5/2 to 10YR 5/8, moist), mottled with light olive 
brown to brownish yellow (2.5Y 5/4 to 1OYR 6/6, moist) ; 
moderate, medium, granular structure to weak, thin, 
platy structure; friable when moist and soft when dry; 
medium to slightly acid: 2 to 4 inches thick. 

10 to 14 inches; loam to silty clay loam; grayish brown 
to yellowish brown (2.5Y 5/2 to 1OYR 5/4 or 5/8, moist), 
mottled with yellowish brown, light brownish gray, and 
brownish yellow (10YR 5/4 or 5/6, 6/2 and 6/6 moist) ; 
moderate, medium, subangular blocky structure; plastic 
when wet, friable when moist, and slightly hard when 
dry; medium to slightly acid; 3 to 5 inches thick. 

14 to 22 inches; clay loam to silty clay loam; grayish 
brown to yellowish brown (2.5Y 5/2 to 1OYR 5/4 or 5/6, 
moist), mottled with brown, yellowish brown, light brown- 
ish gray, or brownish yellow (LOYR 5/3, 5/4, 6/2, or 6/6, 
moist.) ; moderate, medium to coarse, angular blocky strue- 
ture; plastic when wet, firm when moist, and very hard 
when dry; slightly acid to neutral; 5 to 19 inches thick. 

22 to 85 inches; loam to silty clay loam; yellowish 
brown, gray, or light gray (10¥R 5/6, 5/8, or 6/1, moist), 
mottled with gray, light gray, light brownish gray, and 
brownish yellow (10¥R 5/1, G/1, 6/2, and 6/6, moist) ; 
moderate, coarse, angular blocky structure; plastic when 
wet, firm when moist, and very hard when dry; slightly 
acid to neutral; 10 to 15 inches thick. 

C, 385 inches+; loam to coarse clay loam; light olive brown 


Bong 


Bitg 


Betg 


Batg 


to yellowish brown (2.5Y 5/4 to 10YR 5/4, moist), mottled’ 


with gray (10YR 5/1, moist) ; moderate, coarse, angular 
blocky structure; firm when moist and hard when dry; 
calcareous, 

The texture of the plow layer ranges from fine sandy 
loam to silt loam. Areas of Capac soil that have a fine 
sandy loam plow layer generally have a deeper solum than 
areas with a finer textured plow layer. 

Areas of Capac soils that have been drained are used 
mainly for corn, wheat, oats, sugar beets, and dry beans. 
The rest of the acreage is in permanent pasture or farm 
woodlots. 

MAPPING UNITS 
CaAQ_ Capac loam and fine sandy loam, 0 to 2 percent slopes. 

Soil management unit 2bA (I). 

Capac loam and fine sandy loam, 2 to 6 percent slopes, 
slightly eroded. Soil management unit 2bB(ITW). 

CaC2 Capac loam and fine sandy loam, 6 to 12 percent slopes, 
moderately eroded. These soils occur on slopes along 
natural drainageways. Erosion has reduced the thick- 
ness of the surface layer, and some of the finer textured 
subsoil (Bi, horizon) is in the plow layer. Crop yields 


CaBl 


are generally less than on the uneroded Capac soils. Soil 
management unit 2bB (ITW). 
CbA0. Capac silt loam and loam, 0 to 2 percent slopes. Soil 


management unit 2bA(T). 

Capae silt loam and loam, 2 to 6 percent slopes, slightly 
eroded. A few small areas with slopes of 6 to 12 per- 
cent along drainageways are included. Soil management 
unit 2bB (TTIW). 

CbB2 Capac silt loam and loam, 2 to 6 percent slopes, mod- 
erately eroded. These soils occur along drainageways. 
Erosion has reduced the thickness of the surface layer, 
and part of the fine-textured subsoil (Bt, horizon) is in 
the plow layer. Crop yields are generally lower than on 
the less eroded soils. Soil management unit 2bB (IITW). 


CbBl 


Carlisle Series 


Carlisle soils developed mostly from woody and fibrous 
organic materials that are more than 42 inches thick. 
They are very poorly drained and occur in old lakebeds, 
drainageways, and other depressional areas. The native 
vegetation was mainly dense stands of elm, black ash, red 
maple, swamp oak, and white oak with some basswood. 

These soils have different parent material than the 
Houghton soils, which were developed from fibrous 
grasses, reeds, and sedges. The organic materials in the 
surface layer of Carlisle soils are more decomposed than 
those of the Rifle soils. 

Profile description of Carlisle muck: 

OL Oto 15 inches; muck; black (1OYR 2/1, moist) ; moderate, 
fine, granular structure; friable when moist and loose 
when dry; many partly decayed, various-sized, woody 
fragments; medium acid to neutral; 12 to 24 inches thick. 

02 15 to 25 inches; muck to peat; black to very dark brown 
(10¥R 2/1 to 2/2, moist); woody material abundant in 
upper part; easily distinguishable fibrous plant remains 
in the lower part; slightly acid to neutral; 4 to 16 
inches thick. 

03 25 inches-++; yellowish brown to dark yellowish brown 
(10¥R 5/8 to 4/4, moist); peat that consists mostly of 
remains of grasses and sedges; amount of decomposition 
decreases with increasing depth; medium acid to neutral 
in reaction. 

Silty overwash has increased the mineral content of the 
surface layer in many places. In many areas the muck 
grades into poorly drained mineral soil. Most of the time, 
the water table is at or near the surface. 

Cleared and drained areas are used mostly for special 
crops and pasture. The rest of the acreage is in second- 
growth forest. If adequately drained and fertilized, the 
muck areas can be used for onions, mint, sugar beets, po- 
tatoes, and truck crops. Control of wind erosion is needed 
if this muck is cropped. 


MAPPING UNIT 


CcAO Carlisle muck, 0 to 2 percent slopes. 


1 Soil management 
unit Me(TIIW). 


Carlisle and Linwood Series 


Carlisle muck and Linwood muck are mapped together 
as a group of undifferentiated soils. These mucks were 
developed from mixed woody and fibrous organic mate- 
rial—the Carlisle muck in organic materials more than 
42 inches deep, and the Linwood muck in organic mate- 
rials 12 to 42 inches deep. Linwood muck has medium- 
textured mineral materials below the organic materials. 

These soils are in poorly to very poorly drained depres- 
sions along large natural drainageways, and in isolated 
depressions. The native vegetation consisted of a dense 
stand of elm, ash, red maple, and swamp white oak, with 
some basswood. 

The Carlisle and Linwood mucks were developed. from 
woody and fibrous organic material, while the Hovehton 
and Palms mucks were developed from reedy and sedgy 
materials. A. profile of a Carlisle muck is described under 
the heading, Carlisle Series: 

Profile of a Linwood muck: 


01 0 to 12 inches; muck; black (10YR 2/1, moist) ; moderate, 
medium, granular structure; friable when moist and 
loose when dry; medium acid to neutral; 10 to 15 inches 
thick. 
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02 12 to 25 inches; muck and peat; black to very dark 
brown (10Y¥R 2/1 to 2/2, moist); slightly acid; 8 to 15 
inches thick. 

08 25 to 29 inches; sedimentary peat; very dark gray (5Y 
8/1, moist) ; pulpy; slightly acid; 3 to 6 inches thick. 

D 29 inches+; loam to silty clay loam; olive (5Y 5/3, 
moist), mottled with yellowish brown (10YR 5/4, moist) ; 
massive (structureless) ; sticky when wet and firm when 
moist; calcareous. 

The organic material in Linwood muck ranges from 
12 to 42 inches in thickness. The texture of the under- 
lying mineral materials ranges ‘from fine sandy loam to 
silty clay loam. Most of the time, the water table is at 
or near the surface. 

Cleared and drained areas of Carlisle and Linwood 
mucks are used mostly for special crops and pasture. If 
these soils are adequately fertilized, they can be used for 
onions, mint, corn, sugar beets, potatoes, and truck crops. 
Crops on these soils are likely to be damaged by frost 
more frequently than on mineral soils of the adjacent 
upland. 
ripening of the grain, corn is normally harvested for 
silage. Control of wind erosion is needed if these soils 
are cropped. On areas of Linwood muck, which are 
shallow, rapid decomposition may decrease the thickness 
of the organic layer and thereby lessen the suitability of 
this soil for some crops. Many crops,. however, can ob- 
tain nutrients from the underlying mineral materials. 
Bluegrass, alsike clover, and reed canarygrass furnish 
good pasture in summer and in fall. 


MAPPING UNIT 


CdAO Carlisle and Linwood mucks, 0 to 2 percent slopes. 
management unit Mc(ITIW). 


Clay Pit 


Only one small clay pit was mapped in Sanilac County. 
This miscellaneous land type is immediately northeast 
of Sandusky. The original profile has been destroyed 
by the removal of clay. 


Soil 


MAPPING UNIT 


Ce Clay pit. Soil management group S(VITIS). 


Coral Series 


In the Coral series are imperfectly drained soils that 
were developed from calcareous sandy loam till. 

Coral soils are in the same natural toposequence as the 
well-drained McBride soils and the poorly to very poorly 
drained Ensley soils. Coral soils are finer textured 
throughout the soil profile than Otisco soils, which were 
developed: from loamy sands. They are not so fine tex- 
tured as the Capac and London soils, which were devel- 
oped from loam till. The native vegetation was mainly 
northern hardwoods but included some white pine. The 
second-growth forest is mainly aspen. 

Profile description of a Coral fine sandy loam: 

A: 0 to 4 inches; fine sandy loam; very dark gray to dark 
grayish brown (10YR 3/1 to 4/2, moist) ; weak, medium, 
granular structure; friable when moist and soft when 
dry; medium in organic-matter content; medium to 
slightly acid; 2 to 6 inches thick. 


Ae 4 to 6 inches; fine sandy loam; light yellowish brown to 
dark grayish brown (10YR 6/4 to 4/2, moist); weak, 


Because early frost interferes with proper 


thin, platy structure; friable when moist and hard when 
dry; strongly to slightly acid; 1 to 4 inches thick. 

Ba 6 to 11 inches; fine sandy loam; dark brown, brown, or 
dark reddish brown (7.5YR 4/4 or 5YR 38/2, moist) ; 
weak, very thin, platy structure; slight cementation; 
friable to firm when moist and hard when dry; strongly 
to slightly acid; 4 to 6 inches thick. 

As 11 to 14 inches; fine sandy loam; pale brown to very 

pale brown (10YR 6/3 to 7/8, moist); weak, thin, platy 

structure; friable when moist, compact and hard when 
dry; strongly to slightly acid; 2 to 8 inches thick. 

14 to 28 inches; sandy clay loam; light brownish gray 
to strong brown (10YR 6/2 to 7.5YR 5/6, moist), mottled 
with light brownish gray (2.5Y 6/2, moist); moderate, 
coarse, angular blocky structure; plastic when wet, firm 
when moist, and hard when dry; slightly acid to neutral; 
6 to 15 inches thick. 

Cg, 23 inches+; sandy loam; yellowish ‘brown (10Y¥R 5/6, 
moist), mottled with light brownish gray (2.5Y 6/2, 
moist) ; weak, medium, granular structure to structure- 
less; friable when moist and hard when dry; caleareous. 


The surface layer varies in thickness and in content 
of organic matter. In some areas, plowing has mixed the 
upper A, horizon into the surface layer. Stones and 
gravel occur on the surface but not in quantities large 
enough to interfere with tillage. The depth to the car- 
bonates, or limy material, ranges from 22 to 45 inches: 
External drainage is moderately slow and internal drain- 
age 1s slow. 

Most of the acreage in Coral soils is cleared and crop- 
ped. Corn, oats, field beans, alfalfa, and clover are the 
main crops. About one-fifth of the acreage is either in 
permanent pasture or in farm woodlots. 


Betg 


MAPPING UNITS 


CfAO Coral fine sandy loam, 0 to 2 percent slopes. Soil man- 
agement unit 3bA (IIW). 

Coral fine sandy loam, 2 to 6 percent slopes, slightly 
eroded. Included with this soil are small areas that are 
more than slightly eroded. The dominant slopes are less 
than 4 percent. Soil management unit 3bB(IIW). 


CfB} 


Croswell Series 


Croswell soils are moderately well drained and were 
developed from deep sands. They occur on lake plains 
or old shorelines of glacial lakes. The native vegetation 
was mainly white, red, and jack pines but included some 
oak. 

Croswell soils are in the natural toposequence that in- 
cludes the well-drained Rubicon and Kalkaska soils, the 
imperfectly drained Au Gres and Saugatuck soils, and 
the poorly and very poorly drained Roscommon soils. 

Profile description of a Croswell loamy sand: 


A: 0 to 2 inches; loamy sand; very dark gray to very dark 
grayish brown (10YR 8/1 to 3/2, moist); weak, fine, 
granular structure; very friable when moist and soft 
when dry; medium to strongly acid; 4% to 3 inches thick. 

Aa 2 to 6 inches; fine sand to loamy fine sand; light gray to 

light brownish gray (5YR 7/1 to 10YR 6/2, moist); 

single grain (structureless) ; loose; medium to strongly 
acid; 2 to 8 inches thick. 

6 to 12 inches; fine sand to loamy fine sand; reddish 
brown to yellowish brown (5YR 4/4 to 1OYR 5/6, moist) ; 
very weak, medium, granular structure to single grain 
(structureless) ; some slightly to moderately cemented 
fragments; strongly acid; 8 to 7 inches thick. 

12 to 24 inches; sand to fine sand; dark brown to brown 
(10YR 4/3, moist); single grain (structureless) ; loose; 
medium acid; 6 to 18 inches thick. 

Cig 24 inches+; sand to fine sand; light yellowish brown 
(10YR 6/4, moist), mottled with yellowish brown (10YR 
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5/8, moist) and reddish yellow (7.5YR 6/8, moist) ; in- 
tensity of mottling increases with depth; single grain 
(structureless) ; loose; medium to slightly acid. 

The texture of the surface layer ranges from sand to 
loamy sand. Throughout the profile, the texture of the 
soil ranges from loamy fine sand to coarse sand. In many 
places the parent material appears to be stratified. Cal- 
careous sands frequently occur below depths of 60 to 72 
inches. Because the water table is relatively: high, the 
lower part of the profile is mottled. The depth to the 
mottling ranges from 24 to 40 inches. The Croswell 
soils are deepest to mottling where they grade into the 
Rubicon soils and are shallowest to mottling where they 
grade into the Au Gres soils. Croswell soils have very 
low moisture-holding capacity and low productivity. 
External drainage is good.., 

Croswell soils are mainly in second-growth forest, 
shrubs, and permanent pasture: Much of the acreage was 
formerly cleared and farmed, but many areas are now 
idle or are used for limited grazing. White and red 
pines have been planted on a few of the abandoned areas. 
ff Croswell soils are to be used for cultivated crops, a 
soil-building program should be followed. Management 
is needed to control wind erosion, to maintain fertility, 
and to supply organic matter. 


MAPPING UNITS 
Croswell loamy sand, 0 to 2 percent slopes, slightly 
eroded. Soil management unit 5aA(IVS). . 
Croswell loamy sand, 2 to 7 percent slopes, slightly 
eroded. Soil management unit 5aB(IVS). 


CgAl 


CgBl 


Eastport, Arenac, and Kalkaska Series 


Where Eastport, Arenac, and Kalkaska sands are 
closely associated in Sanilac County, they were mapped 
together as undifferentiated soils. 

Eastport soils are well drained and were developed 
from deep sands. They occur on beach ridges that are 
only slightly higher than Lake Huron. They have little 
horizon development. In many places, they are neutral 
to alkaline throughout the profile. The Arenac soils are 
imperfectly drained and were developed from sands that 
are 42 to 66 inches deep over loams to clays. The Kal- 
kaska soils are well drained and were developed from 
deep sands. 

The native vegetation was mixed deciduous and conif- 
erous trees. The second growth is mostly staghorn sumac 
and aspen. A representative profile of Eastport fine 
sand is described under the heading, Kastport Series and 
Beach sand; one of a Kalkaska fine sand is described 
under the heading, Kalkaska and Wallace Series. 

Profile description of an Arenac sand: 

A: 0 to 8 inches; sand; very dark gray to very dark brown 
(10¥R 3/1 to 2/72, moist) ; weak, fine, granular structure; 
very friable when moist and soft when dry; medium to 
slightly acid; L'to 3 inches thick. 

Az 8 to 7 inches; sand; light gray to dark grayish brown 
(1OYR 7/2 to 4/2, moist); single-grain (structureless) ; 
loose; strongly to slightly acid; 2 to 6 inches thick. 

7 to 12 inches; sand; dark brown, brown, or strong 
brown (7.5YR 3/2, 5/4, or 5/8, moist); very weak, 
coarse, granular structure to single grain (structureless) ; 
very friable when moist and loose when dry; strongly to 
slightly acid; 3 to § inches thick. 

12 to 24 inches; sand; dark yellowish brown, dark 
brown, brown, or yellowish brown (10YR 4/4, 4/3, or 5/6, 
moist), mottled with strong brown and reddish yellow 
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(7.5YR 5/8 and 7/8, moist) ; single grain (structureless) ; 
loose; medium to slightly acid; 5 to 20 inches thick. 

Cig 24 to 54 inches; sand; light yellowish brown to light 
gray (10YR 6/4 to 7/2, moist), mottled with brownish 
yellow (10¥R 6/6 or 6/8, moist) ; single grain (structure- 
less) ; loose; slightly acid to mildly alkaline; 20 to 36 
inches thick. 

D 54. inches+; loam to clay; light brownish gray, brown, or 
light olive brown (10YR 6/2, 5/38, or 2.5Y 5/4, moist) ; 
moderate, coarse, angular blocky structure; plastic when 
wet, firm when moist, and hard to very hard when dry; 
calcareous, 


The thickness of horizons varies considerably. The 
reaction is strongly acid to calcareous. The permeability 
is rapid to very rapid. 

The Eastport, Arenac, and Kalkaska soils are limited 
in their use for crops because of susceptibility to wind 
erosion, lack of plant nutrients, and very low moisture- 
holding capacity. Areas that had been cleared and 
farmed are now idle or are used for limited grazing. 
Most areas are covered with second-growth trees and 
shrubs. The areas along Lake Huron provide excellent 
sites for summer cottages and homes, 


MAPPING UNITS 


Eastport, Arenac, and Kalkaska sands, 0 to 2 percent 
slopes, slightly eroded. Arenac soils are prominent in 
this mapping unit. Soil management unit 5:3aA(VIIS). 

Eastport, Arenac, and Kalkaska sands, 2 to 7 percent 
slopes, slightly eroded. Soil management unit 5.3a(VIIS). 

Eastport, Arenac, and Kalkaska sands, 7 to 14 percent 
slopes, slightly eroded. These areas are composed of a 
series of long, narrow, steep-sided beach ridges that have 
intervening swales. The Arenac soils make up only & 
small part of this mapping unit. Soil management unit 
5.8aC (VIIS). 


Eastport Series and Beach Sand 


Eastport soils and Beach sands are mapped together as 
an undifferentiated unit. They are well to imperfectly 
drained and oecur along the shores of Lake Huron. 
These soils were developed from deep sands on gently 
sloping plains that are only slightly higher than the pres- 
ent beach. Eastport soils have slight profile develop- 
ment, but the younger beach sands have little or none. 
The vegetation consists of a sparse growth of grass and 
scattered scrub oak, aspen, and sumac. 

Profile description of an Eastport fine sand: 

A: 0 to 3 inches; fine sand; very dark gray (1OYR 3/1, 
moist) ; contains an appreciable amount of organic mat- 
ter; single grain (structureless) ; loose; neutral to mildly 
alkaline; 4% to 3 inches thick. 

Az 38 to 18 inches; fine sand; gray (10YR 5/1, moist) ; 
single grain (structureless) ; loose; neutral to mildly 
alkaline; 4 to 18 inches thick. 

Ba, 18 to 80 inches; fine sand; yellow to light brown (10YR 
7/6 to 75¥R 6/4, moist); single grain (structureless) ; 
loose; neutral to calcareous; 2 te 20 inches thick. 

C 30 inches+; fine sand; pale yellow to gray (2.5Y 7/4 to 
10¥R 5/1, moist) ; single grain (structureless) ; stratified ; 
loose; neutral to calcareous. 

In places the water table is at depths of 3 to 6 feet. 

These soils are not used for crops. Their main use is 
for recreational purposes.. The higher areas provide good 
building: sites. 


EaAl 
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EaCl 


MAPPING UNITS 


Dastport fine sand and Beach sand, 0 to 2 percent slopes. 
Soil management unit 5.3aA(VIIS). 


EbAO 


EbCO Eastport fine sand and Beach sand, 2 to 18 percent 
slopes. These soils are on slopes between more nearly 
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level areas of Eastport sand and the Beach sand. The 
dominant slopes range from 2 to 6 percent. Soil manage- 
ment unit 5.3aC(VIIS). 


Edmore and Ensley Series 


Edmore soils and Ensley soils are mapped together in 
Sanilac County as groups of undifferentiated soils. These 
soils have poor natural drainage and occur in drainage- 
ways, depressions, and basins. The Edmore soils devel- 
oped from loamy sand parent material, and the Ensley 
soils developed from sandy loam parent material. The 
native vegetation was mainly elm, ash, swamp white oak, 
silver maple, and red maple. 

The Edmore soils are the dark-colored, poorly drained 
member of the natural toposequence that includes the 
well-drained Montcalm and the imperfectly drained 
Otisco soils. The Ensley soils are the dark-colored, 
poorly drained members of the natural toposequence that 
includes the well-drained McBride and the imperfectly 
drained Coral soils. Edmore-and Ensley soils are similar 
to Tonkey and Bach soils in drainage, but they are more 
acid in the surface layer and have less stratified parent 
material. 

Profile description of an Ensley sandy Joam: 


A, 0 to 8 inches; sandy loam; very dark gray to very dark 
grayish brown (10¥R 3/1 to 3/2, moist); weak, coarse, 
granular structure; very friable when moist and soft 
when dry; high in organic matter; slightly acid; 6 to 10 
inches thick. 

GA 8 to 18 inches; loamy sand to sandy loam; gray, light 
gray, or light brownish gray (1OYR 6/1 or 6/2, moist), 
mottled with yellow, reddish yellow, and light brown 
(10YR 7/6, 7.5YR 6/6, and 6/4, moist) ; very weak, thick, 
platy structure; friable when moist and slightly hard 
when dry; neutral; 6 to 14 inches thick. 

GB 18 to 26 inches; sandy clay loam; olive gray (5Y 5/2, 
moist), mottled with reddish brown (SYR 5/4, moist) ; 
weak, coarse, angular blocky structure; plastie when wet 
and firm when moist; neutral; 6 to 20 inches thick. 

C 26 inches+-; sandy loam; yellowish brown (10YR 5/4, 
moist), mottled with olive gray (5Y 5/2, moist); massive 
(structureless) ; neutral to calcareous. 


The texture of the surface soil ranges from sandy loam 
to loam. In many places there are lenses of silty ma- 
terial in the parent material. Included with these soils 
are some areas that have a sandy loam surface layer 


underlain by loam. 
Profile description of an Edmore sandy loam: 


A, 0 to 8 inches; sandy loam; dark gray to very dark 
grayish brown (10YR 4/1 to 8/2, moist); weak to mod- 
erate, medium, granular structure; very friable when 
moist; high in organic matter; slightly acid to nentral; 
6 to 9 inches thick. 

GA 8 to 18 inches; loamy sand; light gray to light brownish 

gray (LOYR 7/2 to 6/2, moist), mottled with yellowish 

brown and yellow (1O¥R 5/8 and 7/6, moist) ; very weak, 
fine, granular structure; very friable to loose when moist ; 
neutral; 6 to 12 inches thick. 

18 to 26 inches; sandy loam; light yellowish brown to 
light brownish gray (10¥R 6/4 to 6/2, moist), mottled 
with brownish yellow and light gray (LOYR 6/8 and 7/2, 
moist); weak to moderate, medium, subangular blocky 
structure; friable when moist; neutral to mildly alkaline; 
4 to 16 inches thick. 

26 to 44 inches; sand; light gray to light brownish gray 
(10YR 7/2 to 6/2, moist), mottled with yellow and brown- 
ish yellow (1OYR 7/8 and 6/6, moist); stratified with 
thin lenses of loamy sand and sandy loam; very friable 
to loose when moist; neutral to mildly alkaline; 15 to 
80 inches. 
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C 44 inches-+-; sand, loamy sand, and sandy loam; light 
gray to light brownish gray (10YR 7/2 to 6/2, moist) ; 
stratified; friable to loose when moist; calcareous. 

Runoff is slow to very slow. In spring, the water table 
is at or near the surface. 

About half the acreage of Edmore and Ensley sandy 
loams is used for rotation crops. The rest is used for 
permanent pasture or farm woodlots. If these soils are 
cropped, drainage is the main problem. Tile tends to 
fill with sand, and ditchbanks are difficult to maintain. 


MAPPING UNITS 


Edmore and Ensley sandy loams, 0 to 2 percent slopes. 
Soil management unit 4cA (ITIW). 

kdmore and Ensley sandy loams, 2 to 6 percent slopes, 
slightly eroded. These soils occur on gently sloping to 
very gently sloping areas that have better drainage than 
the more nearly level Edmore and Ensley soils. These 
areas probably had higher water tables at one time. Soil 
management unit 4eB (IITW). 


EcAO 
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Edwards Series 


In the Edwards series are organic soils that are 12 to 
42 inches deep over marl. These soils were developed in 
poorly and very poorly drained depressions and drain- 
ageways. Their upper organic layers are similar to those 
of Carlisle muck, which is more than 42 inches deep. 

In areas where the muck is shallowest over marl, the 
native vegetation was mainly marsh grasses, reeds, and 
sedges. Where the muck is deeper, the native vegetation 
was mainly elm, ash, swamp white oak, and aspen. 

Profile description of an Edwards muck: 

01 0 to 6 inches; muck and some woody plant remains;.very 
dark grayish brown to black (10YR 3/2 to 2/1, moist) ; 
well decomposed ; moderate, medinm, granular structure; 
friable when moist; neutral to moderately alkaline; 5° to 
12 inches thick. 

02 6 to 20 inches; mnck; very dark brown to very dark 
grayish brown (1OYR 2/2 to 8/2, moist) ; moderately de- 
composed plant remains and woody material with its 
original form discernible; moderate, coarse, granular 
structure; somewhat dense in places; neutral to mod- 
erately alkaline; 6 to 80 inches thick. 

D 20 inches+; marl; gray (10YR 5/1, moist); generally 
contains shells; massive (structureless) ; calcareous, 

The muck varies from 12 to 42 inches in thickness, 
Where marl occurs at depths of 27 to 42 inches, a brown, 
fibrous peat normally occurs above the marl. 

Most of Edwards muck is in permanent pasture or 
second-growth forest. Some deeper areas associated with 
Carlisle muck are used for special crops and field crops. 
Muck soils, however, are of limited use for crops because 
of poor drainage, frost hazard, and low fertility. Where 
drained, they ave susceptible to wind erosion. . In places, 
the underlying marl is a source of lime. 


MAPPING UNIT 


EdAQ Edwards muck, 0 to 2 percent slopes. 
unit M/me(IVW). 


Soil management 


Epoufette and Ronald Series 


Epoufette and Ronald soils are mapped together in 
Sanilac County as undifferentiated soils. They were de- 
veloped on deep, stratified sand and gravel on old deltas 
and beach ridges that have been affected by glaciers. 
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These soils ave in transitional areas between the nearly 
level areas in the central part of the county and the 
morainic uplands east. of the Black River. They are 
poorly and very poorly drained. The Epoufette soils 
were developed from calcareous loamy sand that is 18 to 
42 inches deep over sand and gravel. Ronald soils were 
developed from calcareous sandy loam to loam that is 
18 to 42 inches deep over stratified, limy gravel and sand. 
The native vegetation was mostly elm and ash but in- 
cluded some swamp conifers. 

These soils are generally associated with the well- 
drained Mancelona and Newaygo soils and the imper- 
fectly drained Gladwin and Palo soils. The Ronald soils 
we the poorly drained member of the natural topo- 
sequence that includes the well-drained Newaygo soils 
and the imperfectly drained Palo soils. 

The Epoufette soils are the poorly drained members of 
the natural toposequence that includes the well-drained 
Mancelona and the imperfectly drained Gladwin soils. 

Profile description of an Eponfette sandy loam: 

Ay 0 to 7 inches; sandy loam; black to very dark gray 
(10YR 2/1 to 38/1, moist); contains some gravel; mod- 
erate, medinm, granular structure; friable when moist 
and soft when dry; low to high content of organic mat- 
ter; neutral; 5 to 8 inches. thick. 

GA 7 to 16 inches; gravelly loamy sand; olive gray to gray- 
ish brown (5Y 5/2 to 2.5Y 5/2, moist), mottled with 
brown, yellowish brown, and light olive brown (10YR 5/3, 
5/4, and 2.5¥ 5/4, moist); very weak, fine, granular 
structure to single grain (structureless) ; friable when 
moist; nentral; 6 to 12 inches thick, ‘ 

16 to 20 inches, gravelly sandy loam; light brownish 
gray, pale brown, or brown (2.5Y 6/2, 1OYR 6/3, or 5/38, 
moist), mottled with olive brown, brown, and dark 
yellowish brown (2.5¥ 4/4, 10YR 5/3, and 4/4, moist) ; 
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weak, medium, subangular blocky structure; slightly 
sticky when wet; neutral to calcareous; 2 to 8 inches 
thick. 


GC 20 to 30 inches; gravelly sand to loamy sand; grayish 
brown (2.5¥ 5/2, moist), mottled with light olive brown 
and olive brown (2.5Y¥ 5/6 and 4/4, moist); loose; cal- 
careous; 2 to 14 inches thick. 

D 30 inches+; sand and gravel; grayish brown (2.5Y 5/2, 
moist) ; stratified; loose; calcareous. 


The texture of the surface layer ranges from loamy 
sand to sandy loam. The GB horizon varies considerably 
in thickness and in depth. 


The Ronald soils are similar to Epoufette soils in. 


drainage, but their GB horizon occurs at a shallower 
depth than that of the Epoutette soils, and is thicker and 
finer textured. In the Ronald soils the texture of the 
GB horizon ranges from a fine sandy loam to sandy clay 
loam, 

In spring, the water table of the Ronald and Epoutette 
soils is at or near the surface. When the water table is 
low, permeability is rapid. 

Epoutette and Ronald soils are mainly in permanent 
pasture or farm woodlots: Some hay and small grain are 
grown. Some areas ave sources for sand and gravel, but 
excavation is sometimes hindered by the high water table. 
If these soils are used for crops, drainage is the main 
problem. Tile generally is not satisfactory, because sand 
flows into it, and because it is difficult to maintain the 
grade in the tile lines. These soils have a moderate to 
moderately low moisture-holding capacity. Their supply 
of plant nutrients is moderate to low. 


MAPPING UNITS 


Inpoufette and Ronald sandy loams, 0 to 2 percent slopes. 
Soil management: unit 4cA (IITW). 

Epoufette and Ronald sandy loams, 2 to 6 percent slopes, 
slightly eroded. Soil management unit 4cB(IIIW). 
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Gagetown Series 


The Gagetown soils were developed on stratified, cal- 
careous silts, very fine sands, and fine sands in which there 
are some thin lenses of clay. ‘These soils are generally in 
relatively long aveas between the nearly level Sanilac soils 
and natural drainageways. The native vegetation con- 
sisted of sugar maple, beech, basswood, elm, and a few 
white pine. 

Gagetown soils are the moderately well drained mem- 
ber of the natural toposequence that includes the imper- 
fectly drained Sanilac soils and the poorly and very 
poorly drained Bach soils. The Gagetown soils are cal- 
careous at or within 10 inches of the surface. 

Profile description of a Gagetown silt loam: 

A, 0 to 9 inches; silt loam; very dark gray to very dark 
grayish brown (1LOYR 3/1 to 3/2, moist); weak, fine, 
granular structure; friable when moist and soft when 
dry; neutral to mildly alkaline; 6 to 9 inches thiek. 

Be 9 to 17 inches; silt loam; brown (10YR 5/3, moist) ; 
weak, coarse, granular to weak, moderate, subangular 
blocky structure; friable when moist; calcareous; 6 to 12 
inches thick. 

Cig 17 to 42 inches; silt loam; light yellowish brown (2.5Y 
G/4, moist), mottled with yellowish brown (10YR 5/4, 
moist) ; stratified; very friable when moist; calcareous; 
20 to 30 inches thick. 

Cz 42 inches-+; silt and very fine sand with lenses of fine 
sand and clay; dark brown to brown (10YR 4/8, moist) ; 
stratified ; calcareous. 

The calcareous material is within 10 inches of the sur- 
face. The texture of the surface soil ranges from very 
fine sandy loam to silt loam. Runoff is adequate and in- 
ternal drainage is medium. 

Because they are moderately to strongly sloping, Gage- 
town soils are used mostly for pasture. 


MAPPING UNITS 

GeaC! Gagetown silt loam, 6 to 12 percent slopes, slightly 
eroded. Soil management unit 2aC(IIID). 

GaC2 Gagetown silt loam, 6 to 12 percent slopes, moderately 
eroded. Soil management unit 2aC(ITIQ), 

Gab2 Gagetown silt loam, 12 to 18 percent slopes, moderately 
eroded. This soil is on strongly sloping breaks between 
the nearly level Sanilac soils and the natural drainage- 
ways. Soil management unit 2aD (IVE). 


Gladwin and Palo Series 


Gladwin soils and Palo soils are mapped together in 


Sanilac County as undifferentiated soils. These soils are 


imperfectly drained. They were developed on calcareous, 
stratified sand and gravel. They generally occur on. long, 
narrow ridges that roughly parallel the shoreline of Lake 
Huron. These ridges were formerly the shoreline of old, 
glacial lakes. The native vegetation was mostly sugar 
maple, ash, elm, beech, and white pine. The second 
growth is mostly aspen. 

These soils are generally associated with the lighter col- 
ored, well-drained Mancelona and Newaygo soils and the 
dark-colored, poorly drained Epoufette and Ronald soils. 

Profile description of a Gladwin sandy loam: 
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A, 0 to 7 inches; sandy loam; very dark grayish brown 

(LOYR 3/2, moist) ; weak, fine, granular structure; very 
friable when moist and soft when dry; medium in organic 
matter; slightly acid to neutral; 6 to 10 inches thick. 

7 to 12 inches; loamy sand; light yellowish brown 
(LOYR 6/4, moist), with brownish-yellow (10 YR 6/8, 
moist) streaks and splotches; very weak, thin, platy 
structure; very friable when moist and slightly coherent 
when dry; slightly to medium acid; 4 to 8 inches thick. 
Ace 12 to 28 inches; sand; light brownish gray (10YR 6/2, 
moist), with light gray and yellow (10YR 7/2 and 7/8, 
moist) streaks and splotches; single grain (structure- 
less) ; loose; medium to slightly acid; 6 to 18 inches 
thick. 

28 to 36 inches; gravelly sandy loam to fine sandy loam; 
yellowish brown (10YR 5/4 or 5/6, moist), mottled with 
brownish yellow and light gray (1OYR 6/8, 6/6, and 7/2, 
moist) ; friable when moist and firm when dry; slightly 
acid to mildly alkaline; 2 to 10 inches thick. 

D, 36 inches-+; sand and gravel; light gray (10YR 7/2, 
moist), mottled with brownish yellow and_ yellowish 
brown (10YR 6/6 and 5/8, moist) ; stratified; loose; cal- 
careous. 


The texture of the surface layer ranges from loamy 
sand to sandy loam. The Bat, horizon varies from place 
to place in depth, thickness, and content of clay. 

Profile description of a Palo sandy loam: 


A, 0 to 7 inches; sandy loam; very dark gray to dark gray- 
ish brown (10YR 38/1 to 4/2, moist); contains some 
gravel; moderate, fine, granular structure; friable when 
moist and soft when dry; slightly acid; 5 to 9 inches 
thick. 

Ao, 7 to 11 inches; gravelly sandy loam to loam; grayish 

brown, light brownish gray, or light yellowish brown 

(1OYR 5/2, 6/2, or 6/4, moist), mottled with strong brown 

and pale yellow (7.5YR 5/6 and 2.5Y 7/4, moist) ; mod- 

erate, coarse, granular structure to weak, thin, platy 
structure; friable to very friable when moist and soft 
when dry; medium to slightly acid; 3 to 5 inches thick. 

11 to 14 inches; gravelly sandy loam; dark grayish 
brown to pale brown (2.5¥ 4/2 to 10YR 6/8, moist), 
mottled with strong brown and brown (7.5YR 5/6 and 
5/4, moist); moderate to strong, medium, subangular 
blocky structure; slightly sticky when wet, friable when 
moist, and hard when dry; medium acid to neutral; 3 to 
6-inches thick. 

14 to 27 inches; gravelly fine sandy loam to sandy clay 
loam; grayish brown, yellowish brown, or light yellowish 
brown (10¥R 5/2, 5/4, or 6/4, moist), mottled with 
strong brown (7.5YR 5/6, moist); strong, medium, sub- 
angular blocky structure; plastic when wet, firm when 
moist, and hard when dry; slightly acid to neutral; 10 to 
20 inches thick. 

Cg, 27 to 35 inches; gravelly sandy loam; light olive brown, 
brownish yellow, or light gray (2.5¥ 5/4, LOYR 6/6, or 
7/2, moist), mottled with strong brown and dark brown 
or brown (7.5YR 5/6 and 4/4, moist); weak, medium, 
subangular blocky structure; friable when moist and soft 
when dry; calcareous; 6 to 15 inches thick. 

D 85 inches-++-; gravel and sand; pale brown to gray (10YR 
6/3 to 5/1, moist) ;. stratified; single grain (structure- 
less) ; loose; calcareous, 


The texture of the C, horizon ranges from loamy sand 
to loam. The depth to the D horizon ranges from ‘18 to 
42 inches. Throughout the profile, the amount of gravel 
varies considerably. The reaction of the A and B hori- 
zons ranges from medium acid to neutral. 

Cleared areas of Gladwin and Palo soils are mostly in 
hay and permanent pasture. Much of the acreage is in 
second-growth forest. Many of the old beach ridges are 
a source for gravel that is used to surface roads. 


Bang 
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MAPPING UNITS 


GbAO Gladwin and Palo sandy loams, 0 to 2 percent slopes. 
Soil management unit 4bA (IITW). 


GbB1 Gladwin and Palo sandy loams, 2 to 7 percent slopes, 


slightly eroded. Soil management unit 4bB(IIIW). 


Gravel Pit 


Gravel pits are widely distributed throughout the 
county. The oviginal profiles have been destroyed by the 
removal of sand and gravel. 


MAPPING UNIT 


Ge Gravel pit. Soil management group S(VIIIS). 


Greenwood Series 


The Greenwood series consists almost entirely of ex- 
tremely acid, fibrous peat in broad, low depressions and 
old lakebeds. The organic matter is the residue of sedges, 
mosses, and other nonwoody plants. It is more than 42 
inches deep. This peat occurs in the central part of the 
swamp in Minden Township. It has very poor natural 
drainage, and the water table is at or near the surface 
most, of the time. 

The native vegetation is mostly leatherleaf, sedges, and 
sphagnum and hypnum mosses but includes some scat- 
tered shrubs and dwarfed trees, mainly tamarack. Sphag- 
num moss and other mosses flourish under the leatherleaf, 
which grows to a fairly uniform height over the entire 
bog. 

Greenwood peat, which is mostly fibrous, differs from 
Spalding peat and Rifle peat in nature of the organic 
material. The Spalding peat is woody and fibrous, and 
the Rifle peat is less actd and more woody in the upper 
12 inches. 

Profile description of a Greenwood peat: 

O01 0 to 10 inches; mixed living and dead sphagnum mosses ; 
yery dark gray to yellowish brown (10YR 3/1 to 5/4, 
moist) ; fibrous; extremely acid; 10 to 12 inches thick. 

02 10 to 80-inches; undecomposed fibrous peat; brown to 
yellowish brown (10YR 5/3 to 5/6, moist); spongy and 
feltlike ; extremely acid; 10 to 24 inches thick. 

03 30 inches+; fibrous peat; light brown to yellowish brown 
(7.5YR 6/4 to 10YR 5/6, moist); very slightly decom- 
posed; extremely acid. 

Greenwood peat ranges from 42 inches to as much as 
30 feet in depth. 

Greenwood peat serves as a habitat for wildlife and is 
probably best for that purpose. The trees have little or 
no commercial value. Because the organic materials are 
mostly undecomposed and are extremely acid, and because 
the water table is high, Greenwood peat probably has 
little value for agriculture. It is a potential source of 
commercial acid peat. 


MAPPING UNIT 


GdAO Greenwood peat, 0 to 2 percent slopes. 
ment unit Me-a(VIIIW). 


Soil manage- 


Guelph Series 


Guelph soils were developed from loam to coarse clay 
loam, calcareous glacial till. They are the well-drained 
member of the natural toposequence that includes the im- 
perfectly drained London soils and the poorly and very 
poorly drained Parkhill soils (fig. 3). The native vege- 
tation consisted mainly of sugar maple and beech but in- 
cluded some oak, hickory, and basswood. 
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Figure 3—Guelph and Parkhill soils in the Port Huron moraine. 
Guelph soils are on the undulating uplands. Parkhill soils are in 
the depressions and natural drainageways. 


The Guelph soils are less acid than the Marlette soils 
and are leached free of carbonates to depths of only 15 to 
25 inches; the Marlette soils, in contrast, are leached to 
depths of 25 to 40 inches. 

Profile description of a Guelph loam: 


Ai 0O to 8 inches; loam; dark grayish brown to very dark 
gray (10YR 4/2 to 3/1, moist) ; moderate, fine, granular 
structure; friable when moist and soft when dry; medium 
in organic matter; slightly acid to neutral; % to 8 
inches thick. 

A: 38 to 5 inches; loam to sandy loam; dark grayish brown 

to light brownish gray (10¥R 4/2 to 6/2, moist); weak, 
fine, subangular blocky structure; friable when moist and 
soft when dry; slightly acid to nentral; 1 to 3 inches 
thick. 

5 to 8 inches; loam to silt loam; grayish brown, brown, 
or dark brown (10YR 5/2 to 4/3, moist); moderate, 
medium, subangular blocky structure; friable to firm 
when moist and soft when dry; medium to slightly acid; 
2 to 4 inches thick. 

Az 8 to 11 inches; loam; brown, dark brown, or pale brown 

(10YR 4/3 to 6/8, moist) ; moderate, medium, subangular 
blocky structure; friable when moist and soft when dry; 
medium to slightly acid; 2 to 4 inches thick. 

11 to 20 inches; clay loam to silty clay loam; brown to 
dark brown (10YR 4/3 to 5/3, 7.5YR 4/4 to 5/4, moist) ; 
moderate, medium, subangular blocky structure; firm 
when moist and hard when dry; slightly acid to neutral; 
5 to 10 inches thick. 

C2 20 inches+; loam; brown (10YR 5/8, moist); weak, 
medium, subangular blocky structure; firm when moist 
and hard when dry; calcareous. 


Bon 


Bet 


The B., horizon is distinct in wooded areas but is com- 
monly missing in cultivated fields. Plowing has mixed 
the Ay, A, and part of the B., horizons in most places. 
The plow layer ranges from sandy loam to silt loam in 
texture. Runoff on soils that have similar cover of vege- 
tation is medium on the gentle to moderate slopes and is 
rapid on the strong to steep slopes. If unprotected by a 
plant cover, the steep slopes have a severe hazard of water 
erosion. Organic matter and fertility are difficult to 
maintain in these soils. 

More than 90 percent of the acreage in Guelph soils is 
used for rotation crops. The crops commonly grown ave 


corn, wheat, oats, barley, field beans, sugar beets, and 
alfalfa (fig. 4). 


MAPPING UNITS 


Guelph loam, 0 to 2 percent slopes, slightly eroded. 

Soil management unit 2aA (I). 

Guelph loam, 2 to 6 percent slopes, slightly eroded. 

Soil management unit 2aB (IIB). 

GeB2 Guelph loam, 2 to 6 percent slopes, moderately eroded. 
This soil has had the Be horizon mixed into the plow 
layer in places. Soil management unit 2aB(IIE). 

GeCi Guelph loam, 6 to 12 percent slopes, slightly eroded. 
Soil management unit 2aC(IITE). 

GeC2 Guelph loam, 6 to 12 percent slopes, moderately eroded. 
The texture of the plow layer ranges from loam to clay 
loam. Soil management unit 2aC (IIIB). 

GeC3 Guelph loam, 6 to 12 percent slopes, severely eroded. 

The texture of the surface layer ranges from loam to clay 

loam. Small gullies are common, This soil is generally 

less productive than less severely eroded Guelph loams on 
slopes of 6 to 12 -percent. Soil management unit 
2aC(IVE). 

Guelph loam, 12 to 18 percent slopes, slightly eroded.. 

Soil management unit 2aD (IVE). 

GeD2 Guelph loam, 12 to 18 percent slopes, moderately eroded.’ 
Soil management unit 2aD (IVE). 

GeD3 Guelph loam, 12 to 18 percent slopes, severely eroded. 

The plow layer consists largely of the Bee horizon and 

ranges from a fine loam to silty clay loam in texture. 

Soil management unit 2aD (VIE). 

Guelph loam and silt loam, 0 to 2 percent slopes, slightly 

eroded. Soil management unit 2aA (1). 

GfA2 Guelph loam and silt loam, 0 to 2 percent slopes, mod- 

erately eroded. Soil management unit 2aB(IIE). 

Guelph loam and silt loam, 2 to 6 percent slopes, slightly 
eroded, Soil management unit 2aB(IIB). 

GiB2 Guelph loam and silt loam, 2 to 6 percent, slopes, mod- 
erately eroded. Soil management unit 2aB(IIE). 

GfB3 Guelph loam and silt loam, 2 to 6 percent slopes, severely 

eroded. Erosion has removed the upper horizons. The 

plow layer consists largely of the Be horizon and ranges 
from loam to silty clay loam in texture. These soils are 
generally less productive than are the less severely eroded 

Guelph loams and silt loams on slopes of 2 to 6 percent. 

Soil management unit 2aB(IIIE). 

Guelph loam and silt loam, 6 to 12 percent slopes, 
slightly eroded. Soil management unit 2aC(IIIE). 

GiC2 Guelph loam and silt loam, 6 to 12 percent slopes, mod- 
erately eroded. Soil management unit 2aC(IIIE). 

Gic3 Guelph loam and silt loam, 6 to 12 percent slopes, 

severely eroded, Erosion has removed the upper horizons, 

and the plow layer is a fine loam to silty clay loam. These 
soils are generally less productive than are the less se- 

verely eroded Guelph loams and silt loams on slopes of 6 

to 12 percent. Soil management unit 2aC(IVE). 


GeAl 


GeBl 


GeDl 


GIAl 


GfBl 


Gfcl 


Figure 4.—Alfalfa on Guelph loam with characteristic billowy 
topography of the Port Huron moraine. 
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Figure 5—A severely eroded area of Guelph loam on 12 to 18 per- 
cent slopes. 
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Figure 6.—Permanent pasture on Guelph loam and silt loam, 18+ 
percent slopes, slightly eroded, on the lake plain east of the Port 
Huron moraine in Delaware Township. 


Guelph loam and silt loam, 12 to 18 percent slopes, 
slightly eroded. Soil management unit 2aD (IVE). 

Gfb2 Guelph loam and silé loam, 12 to 18 percent slopes, 
moderately eroded. Soil management unit 2aD (IVE). 
GfD3 Guelph loam and silt loam, 12 to 18 percent slopes, 
severely eroded. Water erosion hag removed much of the 
original surface layer, and the plow layer is a fine loam 
to silty clay loam. Productivity is less than on the less 
severely eroded Guelph loam and silt loams (fig. 5). Soil 

management unit 2aD(VIE). 


GID1 


Gfel Guelph loam and silt loam, 18+ percent slopes, slightly 
eroded. Figure 6 shows an area of thig soil and adjacent 


Alluvial soils. Soil management unit 2al( VIB). 

GtE2 Guelph loam and silt loam, 18-+ percent slopes, moder- 
ately eroded. Soil management unit 2a (VIB). 

GfE3 Guelph loam and silt loam, 18+ percent slopes, severely 
eroded, Water erosion has removed much of the original 
surface layer, and the plow layer is a fine loam to silty 
clay loam. . Soil management unit 2aE (VIE). 


Houghton Series 


Houghton soils were developed from organic deposits 
more than 42 inches deep. These deposits contain little or 
no woody material and ave in poorly and very poorly 


drained depressions. The native marsh vegetation con- 
sisted mostly of sedges and grasses but included some scat- 
tered shrubs and trees. Most of the acreage is along large 
natural drainngeways, but some is in a few isolated de- 
pressions within areas of greater velief. 

Houghton soils were developed on peaty material that 
was derived from reeds and sedges, whereas the Carlisle 
soils developed on mixed woody and fibrous materials. 
The Houghton soils are less acid than Greenwood soils, 
which were developed on light-brown. to yellowish-brown, 
raw, fibrous peat. 

Profile description of Houghton muck: 

01 0 to 10 inches; muck; very dark brown to black (1OXR 
2/2 to 2/1, moist) ; moderately disintegrated residue from 
grasses and sedges; moderate, fine, granular structure; 
strongly acid to neutral; 8 to 12 inches thick. 

02 10 to 80 inches; fibrous muck; very dark brown to dark 
grayish brown (10¥R 2/2 to 4/2, moist); grades into 
peat; medinm to slightly acid; 16 to 24 inches thick. 

03 80 inches++; fibrous peat; yellowish brown to dark 
yellowish brown (1LOYR 5/8 to 4/4, moist); largely reeds 
and sedges; massive (structureless) ; slightly acid to 
neutral. 

The horizons vary in degree of decomposition of the 
organic materials. In wet periods the water table is at 
or near the surface. 

Floughton muck is used mostly for special crops and 
pasture.” Marsh hay is cut in some places. 


MAPPING UNIT 


Houghton muck, 0 to 2 percent slopes. 
ment unit Mc(lITW). 


HaAO Soil manage- 


Houghton and Palms Series 


Houghton soils and Palms soils are mapped together as 
undifferentiated soils. ‘These soils are mucks that were 
developed from fibrous peat containing little or no woody 
material. They ave generally in poorly to very poorly 
drained depressions and along large natural drainage- 
ways. The water table is at or near the surface in wet 
periods, Houghton soils have an organic layer more than 
42 inches deep; Palms soils have an organic layer 12 to 
42 inches thick that is underlain by medium-textured min- 
eral material. The native vegetation on these soils was 
mostly sedges and grasses but included some scattered 
shrubs and trees. 

Carlisle and Linwood mucks were developed from mixed 
woody, grassy, and sedgy materials; Houghton and Palms 
mucks were developed from veedy and sedgy organic 
materials. ‘ 

A profile of a Houghton muck is described under the 
heading, Houghton Series. 

Profile description of Palms muck: 

O01 0 to 10 inches; muck; very dark brown to black (1OYR 
2/2 to 2/1, moist); well decomposed; derived from 
grasses and sedges; moderate, fine to medium, granular 
structure; friable when moist and slightly hard when 
dry; strongly acid to neutral; 8 to 12 inches thick. 

02 10 to 26 inches; muck or fibrous peat; very dark brown 
to dark grayish brown (1LOYR 2/2 to 4/2, moist); well 
to moderately well decomposed; slightly acid; 4 to 30 
inches thick. 

03 25 to 30 inches; gelatinous sedimentary peat; gray, light 
gray, or light yellowish brown (10YR 6/1 or 6/4, moist) ; 
slightly acid; 3 to 6 inches thick. 

D 80 inches-++; loam; olive, gray, light gray, or light yellow- 
ish brown (5Y 5/8, 10YR 6/1, or 6/4, moist); massive 
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breaks around the field to prevent erosion. 


(structureless) ; appears to be stratified in many places; 
sticky when wet and friable to firm when moist; cal- 
careous. 
In wet seasons the water table is at or near the surface. 
About half the acreage of this unit is drained and used 
for cultivated crops (fig. 7). Use for crops is limited, 
however, because these soils are difficult and costly to 
drain, deficient in plant nutrients, and susceptible to wind 
erosion and to damage by frost. 


MAPPING UNIT 
HbAO EHonghton and Palms mucks, 0 to 2 percent slopes. 
management unit Me (ITLW). 


Soil 


Huron Series 


Huron soils were developed from gray to yellowish- 
brown, clay loam to silty clay loam, calcareous till. They 
are gently to strongly sloping and well to moderately well 
drained. The native vegetation was mainly sugar maple, 
beech, elm, basswood, and hickory. 

These soils ave in the natural toposequence that includes 
the imperfectly drained Perth soils and the poorly to very 
poorly drained Sims soils. Huron soils are finer textured 
than Guelph soils, which developed on loam parent 
material, _ 

Profile description of Huron silt loam: 


A, O to 8 inches; silt loam; dark grayish brown to black 
(2.5Y 4/2-to 10OYR 2/1, moist) ; moderate, fine, granwlar 
structure; friable when moist and soft when dry; neu- 
tral to medium acid; 1 to 3 inches thick. 

Az 8 to 6 inches; loam; light gray to very pale brown (10Y¥R 
7/2 to 7/8, moist) ; weak, fine, granular structure; friable 
when moist and soft when dry; medium to slightly acid; 
2 to 4 inches thick. 

Ba 6 to 9 inches; loam to sandy loam; pale brown to brown 
(10YR 6/3 to 5/3, moist) ; moderate, fine, granular struc- 
ture to moderate, medium, subangular blocky structure; 
friable when moist and soft when dry; strongly to medium 
acid; 2 to 4 inches thick. 

Az 9 to 12 inches; loam; pale brown to light brownish gray 
(10YR 6/8 to 2.5Y 6/2, moist); moderate to strong, 
medium, subangnlar blocky structure; slightly plastic 
when wet, firm when moist, and hard when dry; strongly 
acid; 2 to 4 inches thick. 

Bet 12 to 24 inches; silty clay loam to fine silty clay loam; 
light olive brown (2.5Y 5/4, moist); strong, medium, 


subangular blocky structure to strong, coarse, blocky 
structure; plastic when wet, very firm when moist, and 
very hard when dry; slightly acid to neutral; 8 to 12 
inches thick. ; 

C 24 inches-+-; silty clay loam to clay loam till; light olive 
brown to grayish brown (2.5Y 5/4 to 5/2, moist) ; mod- 
erate, medium, angular blocky to subangular blocky 
structure; plastic when wet, firm when moist, and hard 
when dry; calcareous. 

The texture of the surface layer ranges from a loam to 
coarse silty clay loam. Where there is little or no erosion, 
the plow layer is very dark gray to dark grayish brown. 
The depth to the calcareous till varies from 18 to 385 
inches. 

Most of the Huron soil has been cleared and is used for 
rotation crops. If plowed when too wet, clods form when 
it dries and the soil is difficult to work. Water erosion is 
active on cultivated slopes. 


MAPPING UNIT 


Huron silt loam, 2 to 6 percent slopes, slightly eroded. 
Included with this soil are some small areas that have 
slopes of more than 6 percent and that are more than 
slightly eroded. Soil management unit 2aB (ITE). 


HcBt 


Iosco and Croswell Series 


Tosco sandy loams and Croswell loamy sands are so 
closely associated in Sanilac County that they are mapped 
together. The Tosco soils ave imperfectly drained, and the 
Croswell soils are moderately well drained. Tosco soils 
were developed from sands or loamy sands that are 18 to 
42 inches deep over loam to silty clay loam calcareous till. 
Croswell soils were developed in loose, deep sands. The 
native vegetation was mostly sugar maple, beech, elm, ash, 
and basswood but included some white pine. A represent- 
ative profile of a Croswell loamy sand is described under 
the heading, Croswell Series. 

Tosco soils are the imperfectly drained member of the 
natural toposequence that includes the well to moderately 
well drained Menominee soils. 

Profile description of an Iosco sandy loam: 


A, 0 to 6 inches; sandy loam; very dark brown, very dark 
gray, or very dark grayish brown (10YR 2/2, 3/1, or 8/2, 
moist); weak, fine, granular structure; friable when 
moist and soft when dry; medium to high in organic 
matter; medium acid to neutral in reaction; 6 to 10 
inches thick. 

As 6 to 8 inches; sand; light gray, pinkish gray, or brown 

(SYR 7/1, 7.5YR 7/2, or 10YR 5/3, moist) ; single grain 

(structureless) ; loose; slightly to strongly acid; 1 to 8 

inches thick. 

8 to 15 inches; sand; yellowish red, reddish yellow, 
brown, dark brown, or yellowish brown (SYR 5/6, 7.5YR 
7/6, or 4/2, 1OYR 5/4, or 5/6, moist), mottled with strong 
brown (7.5YR 5/6, moist); single grain (structureless) ; 
loose to slightly cemented; slightly to strongly acid; 2 to 
8 inches thick. 

15 to 25 inches; sand; reddish yellow, v 
grayish brown, or yellowish brown (7.5YR 6/6, 10YR 
7/8, 5/2, or 5/4, moist), mottled with strong brown 
(7.5YR 5/6, moist); single grain (structureless) ; loose; 
medium to slightly acid; 6 to 12 inches thick. 

25 to 80 inches; sand; strong brown (7.5YR 5/6, moist), 
mottled with brown and dark brown (7.5YR 4/4, moist) ; 
single grain (structureless) ; loose; medium acid; 4 to 8 
inches thick. 

C: 30 to 36 inches; sand; brown, yellowish brown, grayish 
brown, or very pale brown (7.5YR 5/4, 10YR 5/4, 5/2, 
or 7/3, moist); single grain (structureless); loose; 
medium acid to neutral; 2 to 8 inches thick. 
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D 86 inches+; loam to silty clay loam; light brownish 
gray, brown, or light olive brown (10YR 6/2, 5/3, or 
2.5Y 5/4, moist); massive (structureless) ; plastic when 
wet and firm when moist; calcareous. 

The thickness of the individual horizons varies accord- 
ing to the thickness of the coarser textured part of the 
profile. In many areas the B, and C, horizons have lenses 
of fine-textured materials. 

Tosco sandy loams and Croswell loamy sands are gen- 
erally used for crops grown in rotation, mainly corn, 
wheat, oats, dry beans, and legume-grass mixtures. Yields, 
however, are only fair because these soils are low in mois- 
ture-holding capacity and in plant nutrients. About 20 
to 80 percent of the acreage is in permanent pasture or 


farm woodlots. 
MAPPING UNITS 

IcAO Iosco sandy loam and Croswell loamy sand, 0 to 2 per- 

cent slopes. Soil management unit 4bA(IIIW). 

IcB1_ Tosco sandy loam and Croswell loamy sand, 2 to 7 per- 
cent slopes, slightly eroded. Soil. management unit 
4pB (IITW). ° 

Ioseco sandy loam and Croswell loamy sand, 7 to 14 per- 
cent slopes, slightly eroded. Soil management unit 
4aC (IIIs). 

Iosco sandy loam and Croswell loamy sand, 14-+- percent 
slopes, slightly eroded. Soil management unit 4aD(IVS). 


IcCl 
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Iosco and Menominee Series 


Tosco loamy sands and Menominee loamy sands are so 
closely associated in Sanilac County that they were 
mapped together. These soils were developed from sands 
or loamy sands that are 18 to 42 inches deep over calcare- 
ous loam to silty clay loam glacial till. The native vege- 
tation was mainly hardwoods and conifers. 

Menominee soils are the well to moderately well drained 
member and Tosco soils are the imperfectly drained mem- 
ber of a natural toposequence. 

A. profile of an Tosco soil is described under the head- 
ing, Iosco and Croswell Series. 

Profile description of a Menominee loamy sand: 


A, O to 7 inches; loamy sand; very dark brown to very 
dark grayish brown (10YR 2/2 to 8/2, moist); very 
weak, fine, granular structure; very friable when moist 
and soft when dry; medium acid to neutral; 6 to 10 
inches thick. 

7 to 14 inches; sand; yellowish brown, brown, or dark 
brown (10YR 5/4 or 7.5Y¥R 4/4, moist) ; weakly cemented 
to loose; medium acid to slightly acid; 4 to 8 inches 
thick. 

14 to 29 inches; sand; reddish yellow, brown, or dark 
brown (7.5¥YR 6/6 or 1OYR 4/3, moist); single grain 
(struetureless) ; loose; slightly acid; 10 to 15 inches 
thick. 

Ci 29 to 39 inches; sand; light yellowish brown (10YR 6/4, 
moist) ; single grain (structureless) ; slightly acid to cal- 
careous; 2 to 20 inches thick. 

D 89 inches+; loam to silty clay loam till; pale brown to 
light yellowish brown (10YR 6/3 to 6/4, moist) ; massive 
(structureless) ; plastic when wet and firm when moist; 
calcareous. 


Bon 


Bech 


The depth to the D horizon generally ranges from 18 
to 42 inches, but in some areas it is deeper. This varia- 
tion causes a variation in thickness of the upper horizons. 
In a few places, the sandy layers contain lenses of finer 
textured material. Runoff is slow and, in the upper hori- 
zons, permeability is rapid. 


Most areas of Iosco and Menominee soils have been 
cleared and are used mainly for corn, oats, wheat, dry 
beans, and alfalfa. Because these soils are only fair to 
medium in moisture-holding capacity, most crops are in- 
jured by drought in periods of low rainfall. 


MAPPING UNITS 


laA0 Tosco amd Menominee loamy sands, 0 to 2 percent slopes. 
Soil management unit 4bA (IIIW). 

Iosco and Menominee loamy sands, 2 to 6 percent slopes, 
slightly eroded. Soil management unit 4bB (JIIW). 


laBl 


Iosco and Winegars Series 


Tosco sandy loams and Winegars sandy loams are 
mapped together in Sanilac County. These soils are im- 
perfectly drained. The Iosco soils were developed from 
sand and loamy sand that is 18 to 42 inches deep over cal- 
careous loam to silty clay loam till. The Winegars soils 
were developed on sandy and gravelly material that is 42 
to 66 inches deep over loam to clay till. The native vege- 
tation on these soils was mainly elm, ash, sugar maple, 
and beech but included some scattered white pine. 

A profile of Tosco sandy loam is described under the 
heading, Iosco and Croswell Series. 

Profile description of a Winegars sandy loam: 


A, 0 to 7 inches; sandy loam; very dark brown, very dark 
grayish brown, or dark gray (10¥YR 2/2, 3/2, or 4/1, 
moist) ; weak, fine, granular structure; very friable when 
moist and soft when dry; medium to high in organie 
matter; medium acid to neutral; 6 to 9 inches thick. 

Ba 7 to 10 inches; lonmy sand; .brown to grayish brown 
(LOYR 5/8 to 5/2, moist) ; weak, fine, granular structure 
to weak, thin, platy structure; very friable when moist 
and slightly hard when dry; slightly acid; 3 to 6 inches 
thick. 

As 10 to 15 inches; loamy sand; yellowish brown, grayish 

brown, or pinkish gray (1OYR 5/4, 5/2, or 7.5¥R 7/2, 

moist); very weak, fine, granular structure to single 

grain (structureless) ; very friable to loose when moist 
and slightly coherent when dry; medium to slightly acid; 

2 to 8 inches thick. 

15 to 483 inches; gravelly sand to loamy sand; dark 
yellowish brown (10YR 4/4, moist), mottled with pale 
brown and very pale brown (10YR 6/38 and 7/8, moist) ; 
very weak, medium, granular structure to single grain 
(structureless) ; loose to very slightly coherent; medium 
to slightly acid; 15 to 40 inches thick. 

Ba 43 to 47 inches; gravelly fine sandy loam to coarse sandy 
clay loam; dark brown to brown (7.5YR 4/4, moist) ; 
weak, medium, subangular blocky structure; friable when 
moist and slightly hard when dry; slightly acid to 
mildly alkaline; 2 to 10 inches thick. 

C, 47 to 54 inches; coarse sand and gravel; brown (10YR 
5/8, moist), mottled with yellowish brown and brown- 
ish yellow (10YR 5/6 ‘and 6/6, moist) ; stratified; single 
grain (structureless) ; loose; calcareous; 3 to 15 inches 
thick. 

—D 54 inches+; loam to clay; pale brown to yellowish brown 
(1LOYR 6/3 to 5/6, moist); massive (structureless) ; 
sticky when wet, firm when moist, and hard when dry; 
calcareous. 


The depth to the fine-textured D horizon varies between 
42 and 66 inches. Gravel occurs throughout the upper 
coarse-textured horizons. 

More than three-fourths of the acreage of Tosco and 
Winegars ‘soils is cleared and is used mainly for corn, 
wheat, oats, field beans, sugar beets, and hay. The rest is 
in permanent pasture or in second-growth forest. 
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MAPPING UNITS 


IbAO Iosco and Winegars sandy loams, 0 to 2 percent slopes. 
Soil management unit 4bA (IIIW). 

IbB1 Iosco and Winegars sandy loams, 2 to 6 percent slopes, 
slightly eroded. Soil management unit 4bB(ITIW). 


Jeddo Series 


This series consists of poorly drained to very poorly 
drained soils that are on level plains or in depressions. 
These soils were developed from calcareous clay loam or 
silty clay loam glacial till that contains a fairly large 
amount of shale. The substratum contains many shale 
fragments. The native vegetation was mostly elm, ash, 
swamp white oak, red maple, and basswood. 

Jeddo soils are more acid in the surface layer and sub- 
soil than the poorly to very poorly drained Sims and 
Parkhill soils. They are also finer textured throughout 
the subsoil and substratum than the Parkhill soils. 

Profile description of Jeddo silty clay loam: 


A, 0 to 7 inches; silty clay loam; very dark gray to grayish 
brown (10YR 3/1 to 2.5Y 5/2, moist) ; moderate, medium, 
granular structure; plastic when wet, firm when moist, 
and hard when dry; medium acid to neutral; 6 to 8 
inches thick. 

GA 7 to 12 inches; silty clay loam to sandy clay loam; gray- 

ish brown to light brownish gray (2.5Y 5/2 to 6/2, moist), 

mottled with olive to strong brown (5Y 4/4 to 7.5YR 5/6, 

moist) ; strong, coarse, granular structure to moderate, 

fine, subangular blocky structure; plastic when wet, firm 
when moist, and hard when dry; medium to strongly 
acid; 4 to 7 inches thick. 

12 to 15 inches; clay loam to silty clay loam; gray to 
light gray (5¥ 5/1 to 10YR 7/1, moist), mottled with 
olive and yellowish. brown (5Y 4/4 and 10¥R 5/6, moist) ; 
strong, fine, angular blocky structure; plastic when wet, 
firm when moist, and hard when dry; medium to 
strongly acid; 8 to 5 inches thick. 

15 to 25 inches; silty clay loam; grayish brown to 
brown (2.5Y 5/2 to 7.5YR 5/4, moist), mottled with 
yellowish brown, gray, and light gray (10YR 5/6 and 6/1, 
moist); moderate, medium, angular blocky structure; 
plastic when wet, firm when moist, and hard when dry; 
medium to slightly acid; 7 to 12 inches thick. 

25 to 36 inches; silty clay loam; gray, yellowish brown, 
or olive brown (5Y 5/1, 10YR 5/4, or 2.5¥ 4/4, moist), 
mottled with gray and light gray (5Y 5/1 and 10YR 6/1, 
moist) ; strong, medium to coarse, angular blocky struc- 
ture; plastic when wet, firm when moist, and very hard 
when dry; slightly acid to neutral; 8 to 12 inches thick. 
Cg 86 inches+-; silty.clay loam to clay loam; yellowish 

brown (10YR 5/4 and 5/8, moist), mottled with gray 
and light gray (5Y¥ 5/1 and 10YR 6/1, moist) ; moderate, 
coarse, angular blocky structure; plastic when wet, firm 
when moist, and very hard when dry; calcareous, 


The color of the plow layer varies from very dark-gray 
to grayish brown. Fine-textured, calcareous parent ma- 
terial occurs at depths ranging from 36 to 56 inches. The 
GB horizons may have almost no bright colors or may 
have as much as 35 percent of the material brightly 
colored. Runoff is very slow to ponded. Internal drain- 
age is slow to very slow, 

Where adequately drained, Jeddo soils are used mainly 
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for corn, oats, dry beans, sugar beets, and hay. Some 
areas are in permanent pasture or farm woodlots. Be- 


cause most of the wooded areas are grazed, they are not 
used to their capacity for producing timber. 


MAPPING UNIT 


Jeddo silty clay loam, 0 to 2 percent slopes. 
agement unit 2cA (IIW). 


JaAQ Soil man- 


Kalkaska and Wallace Series 


The Kalkaska soils and the Wallace soils are mapped 
together in Sanilac County as undifferentiated soils. 
These soils were formed on old beach ridges, old sand 
dunes, and glacial outwash plains. They are well drained 
anc were developed from sands of mixed mineral compo- 
sition. The native vegetation was mainly white pine and 
red pine, and the second growth is mostly aspen and su- 
mac. Many areas now have only a sparse cover of grass. 

The Wallace soils, except for their very strongly ce- 
mented B, horizon, are similar to the Kalkaska soils. 
This strongly cemented horizon interferes with the move- 
ment of water and the development of root systems. 

The subsoil of the Kalkaska and Wallace soils is more 
strongly developed than that of the Rubicon soils, which 
were also developed on sands. 

Profile description of a Kalkaska fine sand: 

Ap 0 to 8 inches; fine sand; dark grayish brown to yellowish 
brown (10YR 4/2 to 5/4, moist) ; very weak, fine, granular 
structure; very friable when moist; medium acid to 
neutral; 6 to 10 inches thick. 

Ae § to 11 inches; fine to medium sand; brown to pinkish 
gray (7.5YR 5/2 to 6/2, moist); single grain (structure- 
less) ; loose; medium acid; 8 to 8 inches thick. 

11 to 13 inches; loamy sand; dark reddish brown (5¥R 
3/4, 3/3 to 3/2, moist); weak, fine, granular structure; 
weakly cemented in places; strongly to medium acid; 1 to 
6 inches thick. 

18 to 20 inches; loamy sand; yellowish red (5Y¥R 5/8, 
moist); very weak, fine, granular structure to single 
grain (structureless); weakly cemented in places; 
strongly acid to medium acid; 5 to 10 inches thick. 

Ci 20 inches+; fine to medium sand; yellowish brown to 
brownish yellow (10YR 5/6 to 6/6, moist); single grain 
(structureless) ; loose; slightly to medium acid. 

Tongues of the iron and humus subsoil extend into the 
lower horizons. The subsoil ranges from very weakly to 
strongly cemented. Calcareous sand occurs in some places 
at. a depth of about 84 inches. Runoff is slow and per- 
meability is rapid. 

Most of the acreage in Kalkaska and Wallace soils is 
cut ‘over and now supports only a sparse growth of trees. 
Many of these areas are used for pasture. Areas that 
were once cleared and farmed are now idle or are used 
for limited grazing. The few crops that are grown have 
poor yields. 


Ban 


Boon 


MAPPING UNITS 


Kalkaska and Wallace fine sands, 0 to 2 percent slopes, 
slightly eroded. Soil management unit 5aA(IVS). 

Kalkaska and Wallace fine sands, 2 to 8 percent slopes, 
slightly eroded. In many places these soils have a strongly 
‘cemented subsoil. Soil management unit 5aB(IVS8). 

Kalkaska and Wallace fine sands, 8 to 18 percent slopes, 
slightly eroded. In many places these soils have a strongly 
cemented subsoil. Soil management unit 5aD(VITIS). 
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Kerston Series 


Kerston muck consists of alternate layers of organic 
materials and alluvial sand or silt. The layers of mineral 
materials are generally thinner than the layers of muck. 
Kerston muck occupies very poorly drained former stream 
bottoms or depressions through which streams now flow. 
Because this soil gradually merges with the alluvial lands 
in many places, it cannot always be sharply delineated. 
The native vegetation was mainly alder and willow but 
included some elm, ash, ironwood, red maple, and conifers. 
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Figure 8.—Sandy beach along Lake Huron. 


Profile description of Nerston muck: 

01 0 to 8 inches; muck; very dark gray or black (LOYR 3/1 
to 2/1, moist); weak, fine, granular structure; friable 
when moist and slightly hard when dry; slightly acid to 
inildly alkaline; 6 to 15 inches thick. 

0 and D> 8 inehes+, alternating layers of black to dark- 
brown or brown (LOYR 2/1 to 473, moist) muck and gray 
(10Y¥R 5/1, moist) sand to silt; stratified; slightly acid 
to calcareous. 

Within short distances, the thickness of the surface 
layer and the thickness and sequence of the other horizons 
vary. 

Because Kerston muck is in irregularly shaped areas, 
is poorly drained, and is susceptible to crop damage by 
frost and flood, this soil can be used only for pasture and 
trees. Trees, however, are seldom. planted. 


MAPPING UNIT 


KbAOQ Kerston muck, 0 to 2 percent slopes. 
unit L3e(VW). 


Lake Beach, Sandy 


This miscellaneous land type is the sandy, wave-washed 
beach along the shore of Lake Huron (fig. 8). It is af- 
fected by seasonal and yearly changes in the water level 
of Lake FIuvon. 


Soil management 


MAPPING UNIT 
la Lake beach, sandy. Soil management group S(VIIIS). 


Lake Beach, Rocky 


This miscellaneous land type consists of wave-washed 
beach along the shore of Lake Huron. It is essentially 
a pavement of cobblestones, stones, and boulders. Rock 
crops out in a few places. The size of areas of this ]and 
type changes as the water level of Lake Huron fluctuates. 


MAPPING UNIT 


lb Juake beach, rocky. Soil management group S(VITTS). 


Lake Beach, Stony 


This miscellaneous land type consists of stony beach 
along Lake Huron. It contains enough boulders, stones, 
slabs, cobblestones, and gravel to limit its use for recrea- 
tion. Rock crops ont in a few places. 


SURVEY SERIES 19538, NO. 10 


MAPPING UNIT 


te Jake beach, stony. Soilmanagement group S(VITIS). 


Linwood Series 


Linwood muck consists of disintegrated woody and 
sedey plant materials that are 12 to 42 inches deep over 
mecinum-textured mineral materials. These soils were de- 
veloped in poorly to very poorly drained depressions, 
along natural drainageways, and in isolated depressions 
within areas of considerable relief. The native vegeta- 
tion was mixed swamp hardwoods and conifers. In areas 
that have been cut over and burned, the stands are mainly 
alder, willow, and dogwood. 

Palms muck differs from Linwood muck in having de- 
veloped from fibrous plant material containing little or 
no woody material. 

Profile description of Linwood muck: 

OL 0 to 15 inches; woody muck; black to very dark grayish 
brown (1OYR 2/1 to 8/2, moist); well disintegrated ; 
moderate, medium, granular structure; medium acid to 
neutral; 8 to 15 inches thick. 

02 15 to 24 inches; organie material; dark brown (7.5YR 
8/2. moist) ; fairly well disintegrated; medium acid; 8 to 
15 inches thick. 

03 24 to 28 inches; very dark gray (5Y 8/1, moist) ; macer- 
ated peat; medium acid; 2 to 6 inches thick. 

D 28 inches+; loam; light brownish gray (2.5Y 6/2, moist), 
mottled with yellowish brown (1OYR 5/6, moist) ; mas- 
sive (structureless) ; slightly sticky when wet and friable 
to firm when moist; calcareous. 

The thickness of the organic material ranges from 12 
to 42 inches, and the texture of underlying mineral ma- 
terial ranges from sandy loam to silt loam. In wet 
periods the water table is at or near the surface. 

Most of the acreage is in permanent pasture or farm 
woodlots that are erazed. Areas that are cleared and 
drained ave used for special and field crops. 


MAPPING UNIT 
Linwood muck, 0 to 2 percent slopes. 
unit M/8e(IIW). 


Ld AO Soil management 


Linwood and Tawas Series 


Where they occur together in Sanilac County, Lin- 
wood and Tawas mucks were mapped together as un- 
differentiated soils. These soils were developed from 
woody plant materials 12 to 42 inches thick over coarse- 
to medium-textured materials. They generally occur in 
poorly to very poorly drained depressions, along the 
larger natural drainageways, or in isolated depressions. 
Linwood muck is underlain by medium-textured mineral 
materials, and the Tawas, by coarse-texiured mineral 
materials. The native vegetation was mixed hardwoods 
and conifers. Areas that have been cut over and burned 
over are in alder, willow, dogwood, and other shrubs. 

The Palms and the Adrian mucks differ from these 
soils in having developed from fibrous organic materials; 
these soils were developed from woody plant materials. 

A profile of the Linwood muck is described under the 
heading, Linwood Series. 

Profile description of Tawas muck: 

01 0 to 12 inches; muck; black to very dark grayish brown 
(1OYR 2/1 to 3/2, moist); some remains of woody ma- 


terials; moderate, medium, granular structure; strongly 
acid to neutral; 10 to 15 inches thick. 
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02 12 to 24 inches; pulpy or woody peat; dark ‘brown to 
very dark brown (7.5YR 3/2 to 10YR 2/2, moist) ; partly 
disintegrated; medium to slightly acid; 8 to 15 inches 
thick. 

03 24 to 30 inches; woody and fibrous organic materials; 
very dark brown to very dark gray (10YR 2/2 to 5Y 3/1, 
moist); well to poorly disintegrated; medium acid to 
mildly alkaline; lower part is a mixture of peat and 
sandy materials; 4 to 12 inches thick. 

D 30 inches+; sand, loamy sand, or gravelly sand; olive 
(5Y 5/3, moist), mottled with yellowish brown (10YR 
5/4, moist) ; single grain (structureless): ; calcareous. 

The thickness of the combined organic layers ranges 
from 12 to 42 inches, and the texture of the underlying 
mineral materials ranges from sands to loams. In the 
wet periods, the water table is at or near the surface. 
Most of the acreage is in permanent pasture or in wood- 
lands that are grazed. Areas that are cleared and ade- 
quately drained are used for special and field crops. 


MAPPING UNIT 


leAO Linwood and Tawas mucks, 0 to 2 percent slopes. 
management unit M/8e(I1W). 


Soil 


London Series 


The London series consists of imperfectly drained soils 
that were developed from calcareous loam to coarse clay 
loam glacial till. ‘These soils are on nearly level areas 
between natural drainageways, along the bases of slopes, 
and on slightly undulating plains. The native vegeta- 
tion was sugar maple, beech, elm, ash, and basswood but 
included some scattered white pine. 

The London soils are the imperfectly drained member 
of the natural toposequence that includes the poorly to 
very poorly drained Parkhill and Jeddo soils and the 
well drained to moderately well drained Guelph soils. 
The London soils have a darker colored surface layer 
than the Guelph soils and ave lighter colored than the 
Parkhill and Jeddo soils. Tondon soils ave Jess acid 
than the Capac soils and ave shallower to calcareous till. 
In the London soils, the Jimy material is at depths of 
15 to 25 inches; in Capac soils, it is at depths of 25 to 45 
inches. 

Profile description of a London loam: 


Ap 0 to 8 inches; loam; dark grayish brown to very dark 
gray (10YR 4/2 to 3/1, moist); weak, fine, granular 
structure; friable when moist and slightly hard when 
dry; neutral to mildly alkaline; 5 to 8 inches thick. 

Bag 8 to 12 inches; loam; light yellowish brown, pale 
brown, or yellowish brown (10YR 6/4, 6/3, or 5/4, moist), 
mottled with yellowish brown (1LOYR 5/8, moist) ; weak, 
thin, platy structure to weak, medium, granular struc- 
ture; slightly sticky when wet, friable when moist, and 
hard when dry; neutral to mildly alkaline; 4 to 6 inches 
thick. 

12 to 17 inches; clay loam; brown to pale brown 
(10YR 5/3 to 6/8, moist), mottled with yellowish brown 
(10YR ‘5/6, moist); moderate, medium, angular blocky 
to subangular blocky structure; sticky when wet, firm 
when moist, and very hard when dry; neutral to mildly 
alkaline; 4 to 6 inches thick. 

17 to 23 inches; loam; grayish brown to pale brown 
(2.5¥ 5/2 to 10OYR 6738, moist), mottled with yellowish 

brown and dark yellowish brown (10YR 5/6 and 4/4, 
moist) ; moderate, coarse, angular blocky structure; firm 
when moist and very hard when dry; slightly acid to 
mildly alkaline; 6 to 8 inches thick. 

Cg 23 inches+; loam to coarse clay loam till; light brownish 
gray to brown (2.5Y 6/2 to 10YR 5/8, moist), mottled 
with yellowish brown and brown (10YR 5/6 and 7.5YR 
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Figure 9—Placing tile on London loam on lake plain east of Port 
Huron moraine. 


5/4, moist); strong, medium to very coarse, 
blocky structure; sticky when wet, firm when 
and very hard when dry; calcareous. 

The texture of the surface layer ranges from fine sandy 
loam to silt loam, and the depth to calcareous till varies 
between 15 and 25 inches. Permeability is moderate. 

Most of the acreage in London soils is cleared and used 
for corn, wheat, oats, barley, field beans, sugar beets, 
and Jegume-grass mixtures. The rest is in permanent 
pasture or farm woodlots. Some of the acreage is arti- 
ficially drained (fig. 9). 

MAPPING UNITS 

L{AOQ) London loam and fine sandy loam, 0 to 2 percent slopes. 
Soil management unit 2bA (1). 

1f81 London loam and fine sandy loam, 2 to 6 percent slopes, 
slightly eroded. Soil management unit 2bB(IFW). 

LfB2. London loam and fine sandy loam, 2 to 6 percent slopes, 
moderately eroded. Water erosion has removed most of 
the original surface layer, and the finer textured Bet 
horizon is exposed in the plow layer. Soil management 
unit 2bB(ITW). / 

tgAO London loam and silt loam, 0 to 2 percent slopes. 
management unit 2bA (1). 

LgB1 London loam and silt loam, 2 to 6 percent slopes, slightly 
eroded. Soil management unit 2bB(IIW). 

igB2. London loam and silt loam, 2 to 6 percent slopes, mod- 

erately eroded. Soil management unit 2bB(ITW). 

London loam and silt loam, 6 to 12 percent slopes, 
slightly or moderately eroded. Soil management unit 
2bB(IIW). 


McBride Series 


McBride soils are well drained and were developed 
from sandy loam materials that are moderate in lime. 
The native vegetation was mostly sugar maple and beech 
but included some white pine. 
toposequence that includes the imperfectly drained Coral 

These soils ave the well drained member of the natural 
and the poorly to very poorly drained Ensley soils. They 
are finer textured than the Montcalm soils, which were 
developed from loamy sand materials. They are coarser 
textured than the Marlette soils. The Marlette soils 
were developed from loam materials. 

Profile description of a McBride fine sandy loam: 

A: 0 to 2 inches; fine sandy loam; black to very dark grayish 
brown (10Y¥R 2/1 to 8/2, moist); weak, fine, granular 


structure; very friable when moist and loose when dry; 
medium to slightly acid; % to 3 inches thick. 


angular 
moist, 


Soil 


LgCl 


24. SOIL SURVEY SERIES 1953, NO. 10 


Az 2 to 5 inches; loamy sand to fine sandy loam; brown to 
light gray (10YR 5/3 to 7/2, moist); very weak, fine, 
granular structure; very friable; strongly to very 
strongly acid; 1 to 4 inches thick. 

Ba 5 to 10 inches; sandy loam to fine sandy loam; strong 
brown, dark brown, or brown (7.5¥R 5/6 or 10YR 4/3, 
moist) ; weak, fine to medium, granular structure; friable 
when moist and slightly hard when dry in most places, 
but weakly cemented in some places; strongly to medium 
acid; 3 to 6 inches thick. 

Ae 10 to 16 inches; fine sand,to coarse sandy loam; light 
yellowish brown to brownish yellow (10YR 6/4 to.6/6, 
moist); very weak, fine, granular’ structure to very 
weak, thin, platy structure; slightly compact fragipan; 
friable when moist and brittle when dry; strongly to 
slightly acid; 6 to 10 inches thick. 

Be 16 to 30 inches; sandy loam to sandy clay loam; brown, 
dark brown, light yellowish brown, or reddish brown 
(10YR 4/3, 6/4, or 5YR 4/4, moist); weak, medium to 
coarse, angular blocky to subangular blocky structure; 
slightly sticky when wet, friable when moist, and hard 
when dry; slightly to mediuin acid; 10 to 20 inches thick. 

Bs 80 to 45 inches; sandy loam; light yellowish brown or 
brownish yellow (10Y¥R 6/4 or 6/8, moist) ; weak, me- 
diuin, subangular blocky structure; friable when moist 
and hard when dry; slightly acid to neutral; 5 to 20 
inches thick, 

C 45 inches+; sandy loam; light yeNowish brown to yellow- 
ish brown (LOYR 6/4 to 5/6, moist) ; weak to moderate, 
medium, subangular blocky structure; friable when moist 
and hard when dry; neutral to calcareous. 


In. many places the A, horizons have a weak platy 
structure. In some places carbonates are Jeached to 
depths greater than 66 inches. The initial plowing mixes 
the A,, the upper A., and most of the B., horizons. In 
areas that have similar vegetation, runoff is medium on 
the gentle to moderate slopes and rapid on the strong to 
steep slopes. The fragipan tends to retard the down- 
ward movement of water and. roots. 

Most of the acreage of McBride soils that has slopes 
of less than 12 percent is used mainly for corn, wheat, 
oats, dry beans, and legume-grass mixtures. The rest 
is in permanent pasture and farm woodlots. The steeper 
slopes are used for hay, permanent pasture, and woodlots. 


MAPPING UNITS 


MaAl McBride fine sandy loam, 0 to 2 percent slopes, slightly 
eroded. Soil management unit 8aA (ITS). 
MoBl McBride fine sandy loam, 2 to 6 percent slopes, slightly 


eroded. Soil management unit 3aB (ITS). 

MaB2 McBride fine sandy loam, 2 to 6 percent slopes, mod- 
erately eroded. Soil management unit 8aB(ITS). 

MaCl McBride fine sandy loam, 6 to 12 percent slopes, slightly 
eroded, Soil management unit 8aC (TITS), 

MaC2 McBride fine sandy loam, 6 to 12 percent slopes, mod- 
erately eroded. Soil management unit 3aC (IIIS). 

MaD1l McBride fine sandy loam, 12 to 18 percent slopes, 
slightly eroded. Soil management unit 8aD(IVS8). 

Mab2 McBride fine sandy loam, 12 to 18 percent slopes, mod- 
erately eroded. Erosion has removed so much material 
that the lighter colored lower Az horizon dominates in the 
plow layer. Soil management unit 8aD(IVS). 

Mab3 McBride fine sandy loam, 12 to 18 pereent slopes, se- 
verely eroded. Erosion has removed so much material 
that the finer textured Bz, horizon dominates in the plow 
layer. Soil management unit 3al2( VIS). 


McBride and Montcalm Series 


Where they occur close together in Sanilac County, 
the McBride sandy Joams and the Montcalm loamy sands 
are mapped together as undifferentiated soils. Profiles 
of a McBride fine sandy loam and a Montcalm loamy 


sand are described under the heading of the respective 


series. 
MAPPING UNITS 


MbAl McBride sandy loam and Montcalm loamy sand, 0 to 
8 percent slopes, slightly eroded. Soil management unit 
8aA (IIS). 

McBride sandy loam and Montcalm loamy sand, 3 to 8 
percent slopes, slightly eroded. Soil management unit 
8aB (IIS). 

MbB3 McBride sandy loam and Montcalm loamy sand, 3 to 8 
percent slopes, severely eroded, These soils are not so 
productive as the less eroded soils. Soil management 
unit 8aB(IIS). 

MbC1 McBride sandy loam and Montealm loamy sand, 8 to 
15 percent slopes, slightly eroded. Soil management unit 
8acC (IIIS). 

MbC2 McBride sandy loam and Montcalm loamy sand, 8 to 15 
percent slopes, moderately or severely eroded. Hrosion 
has removed so much soil material that the plow layer 

is a mixture of the lighter colored lower A, horizon and 

the finer textured subsoil. Soil management unit 
8aC (IIIS). 

McBride sandy loam and Montcalm loamy sand, 15 to 
Soil management unit 


MbB1 


MbD1 
25 percent slopes, slightly eroded. 
8aD(IVS). 

MbE3 McBride sandy loam and Montcalm loamy sand, 15-+- 
percent slopes, moderately or severely eroded. Soil man- 
agement unit 8ali(VIS). 


McGregor Series 


This series consists of imperfectly drained soils that 
are on outwash plains, terraces, and old beach ridges. 
McGregor soils were developed on stratified deposits of 
calcareous sand and gravel. The native vegetation was 
mostly elm, ash, sugar maple, and beech but included 
some basswood and white pine. 

McGregor soils developed from calcareous sand_ and 
gravel, as did the Palo soils. The McGregor soils, how- 
ever, are calcareous at the surface and throughout the 
profile, whereas the Palo soils are slightly acid to neutral 
in the solum. 

Profile description of a McGregor sandy loam : 

Ay 0 to 8 inches; sandy loam; very dark brown or very dark 
grayish brown (10YR 2/2 or 3/2, moist) ; moderate, fine, 
granular structure; friable when moist and soft when 
dry; calcareous; 4 to 9 inches thick. 

8 to 15 inches; gravelly sandy loam to sandy clay loam; 
yellowish brown (10YR 5/4 to 5/8, moist) ; moderate to 
weak, medium, subangular blocky structure; plastic when 
wet, friable when moist, and slightly hard when dry; 
caleareous; 5 to 10 inches thick. 

15 to 25 inches; gravelly sandy loam to sandy clay 
loam; grayish brown to yellowish brown (10¥R 5/2 to 
5/4, moist), mottled with light yellowish brown, light 
brownish gray, and light olive brown (10YR 6/4, 6/2, 
and 2.5Y 5/4, moist) ; weak, medium, subangular blocky 
structure; friable when moist and soft when dry; cal- 
careous; 6 to 10 inches thick. 

C 25 inches+; sand and gravel; grayish brown, light gray, 
or pinkish gray (1lOYR.5/2, 7/2 or 5YR 6/2, moist) ; 
loose; stratified; calcareous. 

All horizons vary considerably in their content of sand 
and gravel. The surface layer is neutral to calcareous. 
Carbonates occur at the surface or within the upper 10 
inches of the profile. The water table fluctuates between 
depths of 2 and 6 feet. 

McGregor soils are used mostly for hay and permanent 
pasture. Some of the undrained areas are in farm wood- 
lots. These soils need artificial drainage if crops are to 
be grown in a rotation. The small acreage that has been 
dratned is used for corn, oats, wheat, and hay. 


Bent 


Batg 
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MAPPING UNITS 


McAO McGregor sandy loam, 0 to 2 percent slopes. 
agement unit 8bA(ITW). 

McGregor sandy loam, 2 to 6 percent slopes, slightly 
eroded. Soil management unit 8bB(IIW). 


Made Land 


This miscellaneous land type consists of areas that have 
been covered by fill materials to such depths that the 
characteristics of the natural soil profile cannot be identi- 
fied. Areas of this kind are found near the sugar beet 
factory in Croswell. 


Soil man- 


McBl 


MAPPING UNIT 
Md Made land. Soil management group S(VIIIS). 


Mancelona Series 


Mancelona soils are well drained and moderately well 
drained and were developed on stratified calcareous sand 
and gravel. These soils occur on old deltas, the beach 
ridges of old glacial lakes, and other coarse-textured 
formations that were deposited by water. The native 
vegetation was mainly oak, sugar maple, beech, and. bass- 
wood but included some white pine. 

These soils are the well to moderately well drained 
member of the natural toposequence that includes the 
impertectly drained Gladwin and the poorly drained 
Epoutette soils. The Mancelona soils are coarser tex- 
tured than the Newaygo soils. 

Profile description of a Mancelona loamy sand: 


A, 0 to 5 inches; loamy sand; dark gray, dark grayish 
brown, or very dark grayish brown (10YR 4/1, 4/2, or 
3/2, moist) ; weak, fine, granular structure to single grain 
(structureless) ; very friable when moist and soft when 
dry; medium acid to neutral; 5 to 9 inches thick. 

Ae 5 to 7 inches; sand to loamy sand; light gray to reddish 
gray (1LOYR 7/2 to SYR 5/2, moist); single grain (struc- 
tureless) ; loose; strongly to medium acid; 1 to 4 inches 
thick. 

Ba 7 to 14 inches; sand to loamy sand; yellowish brown, 
dark reddish brown, or brown (10YR 5/6, 5YR 3/3, or 
T.5YR 5/4, moist); weak, fine, granular structure; very 
friable when moist and soft when dry; strongly to 
medium acid; 6 to 10 inches thick. 

As 14 to 26 inches; sand; brown, dark brown, or dark 
yellowish brown (7.5¥R 4/4 or 1OYR 4/4, moist); very 
weak, fine, granular structure to single grain (structure- 
Jess) ; very friable when moist; strongly to medium acid; 
5 to 20 inches thick. 

Bez 26 to 29 inches; sandy loam to sandy clay loam; brown, 
dark brown, or yellowish brown (7.5YR 4/4, 10YR 4/3, 
or 5/4, moist) ; weak, medium, subangular blocky strue- 
ture; slightly plastic when wet, firm when moist, and 
hard when dry; slightly acid to neutral; 2 to 10 inches 
thick. 

C 29 inches-++; sand and gravel; pale brown to yellow 
(10X¥R 6/3 to 7/6, moist) ; stratified; loose; calcareous. 


The texture of the surface layer ranges from loamy 
sand to sandy loam. The calcareous, stratified sand and 
gravel generally occur at depths of less than 42 inches, 
but in places they are at depths.of as much as 60 inches. 
On old beach ridges, the content of coarse sand and 
gvavel is higher than it is in other formations. A high 
percentage of the gravelly material in. the D horizon is 
limestone. The B., horizon ranges from a thin, slightly 
sticky layer of sandy loam to a sandy clay loam as much 
as 10 inches thick. In some areas the upper part of the 


Figure 10—Eskers, or old gravel ridges, are sources of road resur- 
facing materials. The soils are Mancelona and Newaygo. 


Az horizon has been incorporated in the plow layer. 
Permeability is rapid. These soils are low in moisture- 
holding capacity and in natural fertility. They are sus- 
ceptible to wind and water erosion. 

Most areas of Mancelona loamy sands with slopes of 
less than 8 percent have been cleared and are used for 
crops grown in rotation. Areas with slopes ranging 
from 8 to 15 percent are mostly in permanent, pasture 
or woodlots. Very few areas with slopes of more than 
15 percent have been cleared. The main crops are corn, 
oats, and hay. Yields of all crops are low. These soils 
generally do not produce good pasture, but some areas 
can be grazed in spring. The Mancelona soils are a 
potential source of gravel and sand (fig. 10). 


MAPPING UNITS 


Mancelona loamy sand, 0 to 3 percent slopes, slightly 
eroded. Soil management unit 4aA(ITIS). 

Mancelona loamy sand, 8 to 8 percent slopes, slightly 
eroded. Soil management unit 4aB (IIIS). 

MeB2 Mancelona loamy sand, 3 to 8 percent slopes, moderately 
eroded. Erosion has removed so much soil that the plow 
layer consists mostly of the former Ben horizon. Soil man- 
agement unit 4aB (ITIS). 

MeCl Mancelona loamy sand; § to 15 percent slopes, slightly 
eroded. Soil management unit 4aC(IITS). ; 
MeC2 Mancelona loamy sand, 8 to 15 percent slopes, moder- 
ately eroded. Erosion has removed so much of the soil 
that the plow layer consists mostly of the former Ben 
horizon. <A. few severely eroded areas are included in this 

mapping unit. Soil management unit 4aC(TITS). 

MeD1 Mancelona loamy sand, 15+ percent slopes, slightly 
eroded. Soil management unit 4ali(VIIS). 

MeD2 Mancelona loamy sand, 15+ percent slopes, moderately 

. eroded. Soil management unit 4a (VIIS). 

MeD3 Mancelona loamy sand, 15-+ percent slopes, severely 

eroded. Soil management unit 4aB(VITS). 


MeAI 


MeBl 


Marlette Series 


Marlette soils were developed from calcareous loam. to 
coarse clay loam glacial till. The native vegetation was 
mainly sugar maple and beech but included some oak, 
hickory, and basswood. 

Marlette soils are the well-drained member of the natu- 
ral toposequence that includes the imperfectly draimed 
Capac and the poorly to very poorly drained Parkhill 
soils. Marlette soils have a lighter colored surface layer 


26 SOIL SURVEY SERIES 1953, NO. 10 


than the Capac or Parkhill soils. They are more acid 
than the Guelph soils, and are deeper to calcareous ma- 
terials. In Marlette soils, the calcareous substratum is 
at. depths of 25 to 40 inches; but in the Guelph soils, the 
substratum is at depths of 15 to 25 inches. Marlette soils 
are finer textured than McBride soils, which were de- 
veloped on sandy loam till. 
Profile description of a Marlette loam: 


A: 0 to 8 inches; loam; dark grayish brown to very dark 
grayish brown (1OYR 4/2 to 3/2, moist) ; moderate, fine, 
granular structure; slightly sticky when wet, friable when 
moist, and soft when dry; slightly acid to neutral; 2 to 4 
inches thick. 

Az 38 to 6 inches; loam to fine sandy loam; light brownish 
gray, pale brown, or light yellowish brown (10Y¥R 6/2, 
6/3, or 2.5Y 6/4, moist) ; moderate, fine, granular struc- 
ture to moderate, medium, platy structure; slightly sticky 
when wet, friable when moist, and soft when dry; 
strongly to slightly acid; 8 to 4 inches thick. : 

Be 6 to 11 inches; loam; brown to yellowish brown (1OYR 
5/3 to 5/6, moist) ; moderate, fine, grannlar structure to 
weak, medium, subangular blocky structure; slightly 
sticky when wet, friable when moist, and soft when dry; 
strongly to slightly acid; 4 to 7 inches thick. 

Az 11 to 15 inches; loam to fine sandy loam; -pale brown to 
light yellowish brown (10YR 6/3 to 6/4, moist); weak, 
medium, subangular blocky structure; slightly hard when 
dry; strongly to slightly acid; 4 to 6 inches thick. 

Ba 15 to 80 inches; coarse clay loam to silty clay loam; 
dark yellowish brown, dark brown, brown, or yellowish 
brown (1OYR 4/4, 4/3, or 5/6, moist) ; strong, medium to 
coarse, subangular blocky structure; plastic when wet, 
firm when moist, and very hard when dry; slightly acid 
to neutral; 10 to 20 inches thick. 

CG 30 inches+-; loam; yellowish brown, pale brown, or light 
yellowish brown (10YR 5/4, 5/6, 6/3, or 6/4, moist) ; 
weak, medium to coarse, subangular blocky structure; 
plastic when wet, firm when moist, and hard when dry; 
calcareous. 


The texture of the surface layer ranges from sandy 
loam to silt loam. The upper A» horizon and the Ba, 
horizon. are distinct in wooded areas but are mixed into 
the surface layer when plowed. In areas that have the 
same kind of vegetation, runoff is medium on gently to 
moderately sloping areas and rapid on strongly sloping 
to steep areas. 

More than 90 percent of the acreage of Marlette soils 
is used for crops grown in rotation, mainly corn, wheat, 
oats, barley, dry beans, sugar beets, and alfalfa. The 
main problems of management are control of water 
erosion and maintenance of fertility and organic matter. 


MAPPING UNITS 
Marlette loam, 0 to 2 percent slopes, slightly eroded. 
Soil management unit 2aA (1). 
Marlette loam, 2 to 6 percent slopes, slightly eroded. 
Soil management unit 2aB (IIE). 
MfB2. Marlette loam, 2 to 6 percent slopes, moderately eroded. 
Soil management unit 2aB(ITE). ; 
MfB3. Marlette loam, 2 to 6 percent slopes, severely eroded. 
Water erosion hans removed so much of the soil that the 
texture of the plow layer is loam to clay loam. Soil man- 
agement unit 2aB (TITER). 
Marlette loam, 6 to 12 percent slopes, slightly eroded. 
Soil management unit 2aC (IIIB). 
MfiC2 Marlette loam, 6 to 12 percent slopes, moderately eroded. 
Soil management unit 2aC(ITIE). 
MfC3 Marlette loam, 6 to 12 percent slopes, severely eroded. 
The plow layer contains enough of the former Bet horizon 
to have a loam to clay loam texture. Soil management 
unit 2aC (IVE). ‘ 
Marlette-loam, 12 to 18 percent slopes, slightly eroded. 
Soil management unit 2aD (IVE). 


MIA1 


MfB1 


MfCl 


MfD1 


Mi02 Marlette loam, 12 to 18 percent slopes, moderately 
eroded, Soil management unit 2aD(IVE). 

MfD3. Marlette loam, 12 to 18 percent slopes, severely eroded. 

Erosion has removed so much of the upper horizons that 

the texture of the plow layer is loam to clay loam. Soil 

management unit 2aD (VIE). 

Marlette loam, 18 to 25 percent slopes, 
eroded. Soil management unit 2a (VIE). 
MgAl Marlette silf loam and Ioam, 0 to 2 percent slopes, 
slightly eroded. Soil management unit 2aA (1). 

Marlette silt loam and loam, 2 to 6 percent slopes, 
slightly eroded. Soil management unit 21B (ITE). 

MgB2 Marlette silt loam and loam, 2°to G6 percent slopes, 
moderately eroded. Soil management unit 2aB(ITE). 
MgCl Marlette silt loam and loam, 6 to 12 percent slopes, 
slightly eroded. Soil management unit 2aC(TITE). 
MgC2 Marlette silt loam and loam, 6 to 12 percent slopes, 
moderately eroded. Soil management unit 2aC (TITE). 


MfE2 moderately 


MgBl 


Melita and Arenac Series 


Melita loamy sands and the Avenac loamy sands are 
mapped together as an undifferentiated unit. These soils 
were developed from sand to loamy sand that is 42 to 66 
inches deep over loam to clay materials. The Melita soils 
are well to moderately well drained, and the Arenac soils 
are imperfectly drained. The native vegetation was 
mostly white pine but included some sugar maple, beech, 
and basswood. 

These soils generally ave associated with the mod- 
erately well drained Croswell soils, with the imperfectly 
drained An Gres soils, and with other soils developed 
on deep sandy materials. 

The Arenac soils are described under the heading, 
Eastport, Arenac, and Kalkaska Series. 

Profile description of a Melita loamy sand: 


A, 0 to 2 inches; loamy sand; very dark grayish brown to 
dark grayish brown (10YR 38/2 to 4/2, moist); weak, 
fine, granular structure; very friable when moist and 
soft when dry; strongly to medium acid; 1 to 8 inches 
thick. 

A, 2 to 6 inches; sand; brown to pinkish gray (7.5YR 5/2 
to 7/2, moist) ; weak, fine, granular structure to single 
grain (structureless) ; very friable to loose when moist 
and loose when dry; strongly to medium acid; 3 to 5 
inches thick. . 

Ban 6 to 10 inches; loamy sand to sand; dark reddish brown 

to dark reddish gray (5YR 3/4 to 4/2, moist); weak, 

fine, granular structure to single grain (structureless) ; 
very friable to loose when moist: and loose when dry; 
strongly to medinm acid; 3 to 5 inches thick. 

10 to 16 inches; sand; reddish brown to yellowish red 
(SYR 4/4 to 5/6, moist) ; weak, fine, granular structure 
to single grain (structureless) ; loose; in places weakly 
cemented; slightly acid; 4 to 12 inches thick. 

Ci: 16 to 80 inches; sand; pink to light yellowish brown 
(75YR 8/4 to LOYR 6/4, moist) ; single grain (structure- 
less); loose; slightly acid to neutral; 10 to 20 inehes 
thick. 

Cs 80 to 45 inches; sand; pink to yellowish brown (7.5¥R 
8/4 to 10YR 5/4, moist); single grain (structureless) ; 
in many places appears to be compacted; neutral; 10 to 
20 inches thick. 

D 45 inches+; loam to clay; reddish brown (2.5YR 4/4 to 
5YR 5/4, moist); massive (structureless) ; plastic when 
wet, very firm when moist, and hard to very hard when 
dry ; calcareous. 


Boon 


The texture of the surface layer ranges from loamy 
sand to coarse sandy loam. The D horizon ranges from 
loam to clay in texture and occurs at depths of 42 to 66 
inches. 

Most of the acreage of these soils is in permanent pas- 
ture and woodlots. Some areas are in crops, but yields 
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are fair to poor because these soils have low natural fer- 
tility and low moisture-holding capacity. Late summer 
crops often fail because moisture is scarce. If these soils 
are cultivated, wind erosion is a serious problem. 


MAPPING UNITS 


Melita and Arenac loamy sands, 0 to 2 percent slopes, 
slightly eroded. Soil management unit 5aA (IVS). 

Melita and Arenac loamy sands, 2 to 7 percent slopes, 
slightly eroded. A few moderately eroded areas are in- 
eluded in this mapping unit. Soil management unit 
5aB(IVS). 


Melita Series 


This series consists of well to moderately well drained 
soils that occur on old lake plains and old, narrow, steep- 
sided beach ridges. They were developed from sand to 
loamy sand that is 42 to 66 inches deep over loam to clay. 
The native vegetation was mainly white pine but included 
some sugar maple, beech, and basswood. 

These soils are in the natural toposequence that in- 
cludes the imperfectly drained Avenac and the poorly 
drained Roscommon. soils. 

Most areas of Melita soils are in pasture or second- 
growth forest. Most of the cleared acreage is idle or is 
used for limited grazing. 

A profile of a Melita loamy sand is described under the 
heading, Melita and Arenac Series. 

MAPPING UNITS 

Melita loamy sand, 7 to 14 percent slopes, slightly 
eroded. Small, moderately eroded areas are included in 
this mapping unit. Soil management unit 5aC(IVSs). 


MkD2 Melita loamy sand, 14+ percent slopes, slightly to 
severely eroded. Soil management unit 5aD(VIIS). 


MhA1 


MhB1 


MkC1 


Menominee Series 


Menominee soils are well to moderately well drained 
loamy sands that are 18 to 42 inches deep over calcareous 
loam to silty clay loam. The native vegetation on these 
soils consisted of dense stands of mixed hardwoods and 
conifers. 

These soils are in the natural toposequence that in- 
cludes the imperfectly drained Tosco soils. The fine- 
textured D horizon in the Menominee soils is nearer the 
surface than in the Melita soils. 

Profile description of a Menominee loamy sand: 


A, 0 to 6 inches; loamy sand; very dark grayish brown 
(10YR 3/2, moist) ; weak, fine, granular structure; very 
friable when moist and soft when dry; medium acid to 
neutral; 6 to 10 inches thick. 

Az 6 to 7 inches; sand to loamy sand; light gray (10YR 
7/2, moist) ; weak, thin, platy structure; loose; strongly 
to slightly acid; 1 to 5 inches thick. 

Ba, 7 to 13 inches; sand to loamy sand; dark yellowish 

brown (LOYR 4/4, moist); weak, fine, granular struc- 

ture; very friable when moist and slightly hard when 
dry; medium to slightly acid; 4 to 8 inches thick. 

18 to 24 inches; sand to loamy sand; yellowish brown 
10YR 5/4, moist); weak, fine, granular structure; very 
friable when moist and slightly hard when dry; slightly 
acid; 8 to 15 inches thick. 

Ci 24 to 27 inches; sand; pale brown to light yellowish 
brown (10X¥R 6/3 to 6/4, moist) ; loose; slightly acid to 
neutral; 8 to 15 inches thick. 

D = 27 inches+ ; loam to silty.clay loam; dark grayish brown 
to pale brown (10YR 4/2 to 6/8, moist) ; moderate, me- 
dium, angular blocky structure; sticky to plastic when 
wet, firm when moist, and hard when dry; calcareous. 


Ben 


In some places the B.», and C, horizons have lenses of 
material finer textured than loamy sand. The depth to 
the D horizon varies from 18 to 42 inches, and the thick- 
ness of the layers above varies accordingly. Permea- 
bility is rapid. 

These moderately sloping Menominee soils are used 
mostly for pasture. 


MAPPING UNITS 
MmCl Menominee loamy sand, 6 to 12 percent slopes, slightly 
eroded. Soil management unit 4aC (IIIS). 
MmC2 Menominee loamy sand, 6 to 12 percent slopes, mod- 
erately eroded. Soil management unit 4aC(IIIS). 


Montcalm Series 


Montcalm soils are well drained. They were developed 
from sand to loamy sand materials. The native vegeta- 
tion on these soils was mainly white pine, sugar maple, 
beech, ancd_ basswood. 

These soils are in the same natural toposequence as the 
imperfectly drained Otisco soils and the poorly and very 
poorly drained Edmore soils. The Montcalm soils are 
not so fine textured as the McBride soils, which were de- 
veloped from sandy loam parent material. They are 
finer textured than the Kalkaska soils, which were de- 
veloped from sandy material. 

Profile description of a Montcalm loamy sand: 


A, 0 to 2 inches; loamy sand; very dark grayish brown (10 
YR 3/2, moist); weak, medium, granular structure; 
friable when moist and soft when dry; slightly to 
strongly acid; 1 to 8 inches thick. 

Az 2 to 5 inches; fine loamy sand; pale brown to light 
gray (10YR 6/3 to 7/2, moist); single grain (structure- 
less) ; strongly acid; 1 to 5 inches thick. 

Ba 5 to 9 inches; loamy sand to coarse sandy loam; yellow- 
ish red to brown (SYR 4/8 to 7.5YR 5/4, moist) ; weak, 
medium, granular structure that shows some cementa- 
tion in places; friable when moist and soft when dry; 
slightly acid; 3 to 8 inches thick. 

Ae 9 to 27 inches; fine sand to coarse sandy loam; yellowish 
brown to brownish yellow (10YR 5/4 to 6/6, moist) ; 
single grain (structureless) to weak, fine, granular strue- 
ture; nonsticky when wet, very friable when moist, and 
loose when dry; slightly acid; 15 to 20 inches thick. 

Ba, 27 to 87 inches; sandy loam to sandy clay loam; light 
yellowish brown to reddish brown (10XYR 6/4 to 5Y¥R 4/4, 
moist); weak, medium, subangular blocky structure; 
sticky when wet, friable when moist, and hard when 
dry; medium to strongly acid; 2 to 10 inches thick. 

As and Bs sequence 37 to 68 inches; sand to loamy sand with 
dark-brown to brown (7.5YR 4/4, moist) lenses of loamy 
sand to sandy loam; slightly to medium acid. 

C 68 inches+; sand to loamy sand; light yellowish brown 
to yellowish brown (1OYR 6/4 to 5/6, moist) ; loose; cal- 
careous. 


The initial plowing mixed the A,, A., and most of the 
Bs, horizon. The upper horizons described occur only 
in wooded areas., Runoff is medium on the more nearly 
level slopes and rapid on the strongly sloping areas. In- 
ternal drainage is rapid. 

These soils are generally low in moisture-holding ca- 
pacity and contain little organic matter. They are easily 
tilled, however, and warm early m spring. They respond 
well to fertilizer and manure. 

Montcalm soils that have slopes less than 12 percent 
are used mainly for crops grown in rotation. Areas 
having slopes of more than 12 percent are largely in 
pasture or second-growth forest. Productivity 1s low to 
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medium. Water and wind erosion need to be controlled 
in cleared areas. 


MAPPING UNITS 


Montcalm loamy sand, 0 to 2 percent slopes, slightly 
eroded. Soil management unit 4aA (IIIS). 

Montcalm loamy sand, 2 to 6 percent slopes, slightly 
eroded. Soil management unit 4aB(IIIS). 

MnB2 Montcalm loamy sand, 2 to 6 percent slopes, moder- 
ately eroded. Erosion has removed so much material that 
the plow layer consists mostly of soil material from the 
lighter colored lower Az horizon. This soil has lower 
yields than the Montcalm loamy sands that are not eroded. 
Soil management unit 4aB (IIIS). 

MnCi Montcalm loamy sand, 6 to 12 percent slopes, slightly 
eroded. Soil management unit 4aC(ITII8). 

MnC2 Montcalm loamy sand, 6 to 12 percent slopes, moder- 

ately eroded. Wrosion has removed so much material that 

the plow layer consists mostly of soil material from the 
lower A; horizon. Soil management unit 4aC (IIIS). 

Montcalm loamy sand, 12 to 18 percent slopes, slightly 
eroded. Soil management unit 4aD(IVS8). 

MnD2 Montcalm loamy sand, 12 to 18 percent slopes, moder- 

ately eroded. About 20 percent of this mapping unit is 

severely eroded. Soil management unit 4aD(TVS). 


MnAl 


MnB1 


MnD1 


Newaygo Series 


In the Newaygo series are well-drained soils that were 
developed on stratified limy sand and gravel. They 
occupy nearly level to sloping areas on outwash plains 
and old beach ridges. The native vegetation on these 
soils was mostly har rawoods but included some white pine. 
The hardwoods are mainly sugar maple, beech, and 
yellow birch, 

These soils are in the natural toposequence that in- 
cludes the imperfectly drained Palo and the poorly to 
very poorly drained Ronald soils. The subsoil in the 
Newaygo soils is thicker and finer textured than that in 
the Mancelona soils and is at a shallower depth. 

Profile description of a Newaygo sandy loam: 


A,» 0 to 7 inches; sandy loam; very dark grayish brown to 
dark grayish brown (10Y¥R 8/2 to 4/2, moist) ; weak, 
fine, granular structure; friable when moist and soft to 
slightly hard when dry; moderate amotnt of organic 
matter; slightly acid to neutral; 5 to 8 inches thick. 

Ba 7 to 9 inches; sandy loam to loamy fine sand; brown, 
dark brown, or light brownish gray (1OYR 4/3 or 6/2, 
moist); moderate, medium, granular structure; friable 
when moist and slightly hard when dry; slightly acid to 
neutral; 1 to 4 inches thick. ; 

Bir 9 to 14 inches; sandy loam; dark yellowish brown, 
yellowish brown, or dark brown to brown (10YR 4/4, 5/4, 
or 7.5YR 4/4, moist); weak, fine to medium, granular 
structure; friable when moist and slightly hard when 
dry; slightly acid to neutral; 3 to 6 inches thick. 

Bs 14 to 24 inches; sandy loam to sandy clay loam; brown 
to dark brown (7.5YR 5/4 to 4/4, moist) ; weak, medium, 
subangular blocky structure; sticky when wet, firm when 
moist, and hard when dry; slightly acid to neutral; 5 to 
10 inches thick. 

D 24 inches+; gravel and sand; 
light yellowish brown (10YR 
stratified; loose; calcareous. 

The texture of the surface layer ranges from loamy 
sand to fine sandy loam. The depth to the D horizon 
ranges from 24 to 42 inches. Areas that are deeper to 
the D horizon have thicker upper horizons in the profile. 
West of the Black River, calcareous sands and gravel 
occur at greater depths than i im other parts of the county. 

Newaygo soils are not excessively droughty, but their 
low to moderate water-holding capacity is a limiting 


brown, yellowish brown, or 
5/3, 5/4, or 6/4, moist) ; 


factor. They are easily tilled, however, and respond to 
fertilizer, lime, and manure. 

Newaygo soils that have slopes of less than 6 percent 
are used mostly for crops grown in rotation; those having 
slopes of more than 6 percent ave used for permanent 
pasture or farm woodlots. The main crops are corn, 

oats, dry beans, and alfalfa. If the strongly sloping areas 
are cultivated, water-erosion practices are needled. 


MAPPING UNITS 


NaAl Newaygo sandy loam, 0 to 2 percent slopes, slightlv 
eroded. Soil management unit 3aA(IIS). 

NaBl Newaygo sandy loam, 2 to 6 percent slopes, slightly 
eroded. Soil management unit 8aB(IIS8). 

NaCl Newaygo sandy loam, 6 to 12 percent slopes, slightly 
eroded. This mapping unit occurs in long narrow bands 


that form the breaks between higher land and natural 
drainageways. Soil management unit 3aC (IIIS). 

NaC2 Newaygo sandy loam, 6 to 12 percent slopes, moder- 
ately eroded. This soil is generally less productive than 
the slightly eroded Newaygo sandy loams. Some steeper 
slopes and severely eroded areas are included in this 
mapping unit. Soil management unit 3aC(IIIS). 


Otisco Series 


Otisco soils are imperfectly drained and were developed 
in calcareous or neutral loamy sand materials. The 
native vegetation was mixed hardwoods and some, white 
pine. The hardwoods are mainly elm, swamp white oak, 
sugar maple, and beech. 

These soils are in the natural toposequence that in- 
chides the lighter colored, well-drained Montcalm soils 
and the dark-colored, poorly to very poorly drained 
Edmore soils. The Otisco soils ave coarser textured than 
the Coral soils, which were developed from sandy loam 
parent materials. They are finer textured than Au Gres 
soils, which were developed from sandy parent material. 

Profile description of an Otisco loamy sand: 


Ap 0 to 8 inches; loamy sand; dark brown, brown to very 
dark grayish brown (10YR 4/38 to 3/2, moist); weak, 
fine, granular structure; very friable when moist and 
soft when dry; moderate to high in organic matter; me- 
dium acid; 6 to 9 inches thick. 

Az 8 to 11 inches; loamy sand; brown to yellowish brown 

(10Y¥R 5/8 to 5/4, moist) ; weak, fine, granular structure 

to weak, thin, platy structure; very friable when moist 

and soft when dry; strongly to medium acid; 3 to 5 

inches thick. 

11 to 18 inches; loamy sand; yellowish brown to dark 
yellowish brown (10¥R 5/6 to 4/4, moist), mottled with 
yellow (10YR 7/8, moist) ; weak, medium, granular struec- 
ture; very friable when moist and soft when dry; me- 
dium to slightly acid; 5 to 8 inches thick. 

Ase 18 to 24 inches; loamy sand; brown to pale brown 

(10¥R 5/3 to 6/3, moist), mottled with brownish yellow 

(10YR 6/6, moist); weak, medium, granular structure 

to weak, thin, platy structure; very friable when moist 

and soft when dry; medium to slightly acid; 5 to 8 

inches thick. 

24 to 382 inches; loamy sand to sandy loam; yellowish 
brown to dark yellowish brown (10YR 5/6 to 4/4, moist) ; 
weak, medium, subangular blocky structure; friable to 
very friable when moist and soft when dry; slightly acid; 
7 to 12 inches thick, 

32 to 44 inches; coarse sandy clay loam; strong brown, 
dark brown, or brown (7.5YR 5/6, or 4/4, moist); weak 
to moderate, coarse, subangular blocky structure; slightly 
plastic when wet, firm when moist and hard when dry; 
slightly acid to neutral; 6 to 16 inches thick. 

C 44 inches+; loamy sand to sand; very pale brown to 
brownish yellow (10YR 7/4 to 6/6, moist) ; single grain 
(structureless) ; very friable when moist and soft when 
dry ; neutral to calcareous. 
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The texture of the surface layer varies from loamy 
sand to sandy loam. The Bag horizon may be barely 
discernible or strongly developed. In places a series of 
thin B horizons of loamy sand to sandy loam texture 
have developed below the second A, horizon. 

More than half of the acreage in Otisco soils is in 
permanent pasture or woodlots. The rest is used mainly 
for crops grown in rotation. Adequate drainage is a 
problem in most areas. 


MAPPING UNITS 
OadAd0 Otisco loamy sand, 0 to 2 percent slopes. 
ment unit 4bA(IIIW). 
OaBl Otisco loamy sand, 2 to 6 percent slopes,’ slightly 
eroded. Soil management unit 4bB(IIIW). 


Soil manage- 


Palms Series 


Palms muck was developed. from fibrous plant ma- 
terials that are 12 to 42 inches deep over fine sandy loam 
to silty clay loam mineral materials. The natural drain- 
age 1s very poor, and the water table is at or near the 
surface in wet periods. Sedges and grasses made up 
most of the native vegetation, but some shrubs and scat- 
tered trees were included. 

The Palms muck is generally associated with poorly 
to very poorly drained mineral soils. It has organic 
materials that are similar to those in the Houghton 
muck, but the organic materials in the Houghton muck 
extend deeper than 42 inches: In some areas where they 
occur close together, Palms muck and Houghton muck are 
mapped together as an undifferentiated unit. Palms 
muck was developed from fibrous parent material; the 
Linwood, from mixed woody and fibrous organic ma- 
terials. 

Profile description of a Palms muck: 

01 0 to 10 inches; muck; very dark brown to black (10YR 
2/2 to 2/1, moist) ; well decomposed; moderate, medium, 
granular structure; friable when moist and hard when 
dry; slightly acid to neutral; 8 to 10 inches thick. 

02 10 to 22 inches; fibrous peat; very dark brown to dark 
yellowish brown (10YR 2/2 to 4/4, moist); slightly acid 
to neutral; 5 to 30 inches thick. : 

08 22 to 24 inches; pasty sedimentary organic material; light 
gray, gray, or light yellowish brown (10YR 6/1. to 6/4, 
moist) ; slightly acid to nentral; 1 to 4 inches thick. 

D 24 inches-++; sandy loam to coarse clay loam; gray, light 
gray, or light yellowish brown (10YR 6/1 or 6/4, moist) ; 
massive (structureless) ; in many places appears to be 
stratified; slightly sticky when wet, firm when moist, and 
hard when dry; calcareous. 

_The decomposition of the organic layers varies con- 
siderably. The depth to underlying mineral materials 
ranges from 12 to 42 inches. 

Cleared and drained areas of the Palms muck are used 


for special crops and field crops. .A considerable acreage 
1s Im permanent pasture. 


MAPPING UNIT 


PaAOQ Palms muck, 0 to 2 percent slopes. 


Soil management 
unit M/3ec(IIW). 


Palms and Adrian Series 


Where the Palms muck and the Adrian muck occur 
closely together in Sanilac County, they are mapped as 
an undifferentiated unit. These soils have poor to very 


Figure 11—Mint on Palms and Adrian mucks in the foreground. 
Capac loam in the background. Dwellings of itinerant farm 
workers at foot of slopes. 


poor natural drainage. They were developed in depres- 
sions and along larger natural drainageways. The native 
vegetation was mainly sedges and grasses but included 
some scattered shrubs and small trees. 

These soils were developed from fibrous, reedy, and 
sedgy materials that vary in degree of decomposition. 


In places some woody material 1s visible in the upper 


horizons. The depth to the underlying material ranges 
from 12 to 42 inches. The organic material in the Palms 
muck is underlain by sandy loam to silty clay loam, and 
that in the Adrian muck is underlain by sand to loamy 
sand. 

Profiles of the Palms muck and the Adrian muck are 
described under their respective series headings. 

Cleared and drained areas of Palms and Adrian mucks 
are usec for special and field crops (fig. 11). The rest is 
mainly in permanent pasture. In wet seasons, the water 
table is at or near the surface. 


MAPPING UNIT 


PbAO Palms and Adrian mucks, 0 to 2 percent slopes. 
management unit M/3e(IIwW). 


Parkhill Series 


Parkhill soils were developed from calcareous loamy 
materials. They generally occur in poorly to very poorly 
dvained areas on slightly undulating plains or in depres- 
sional areas. The native vegetation on these soils was 
mainly elm, ash, swamp white oak, basswood, and red 
maple. 

West of the Black River, the Parkhill sotls are assoct- 
ated with the well-drained Marlette soils and the im- 
perfectly drained Capac soils. East of the Black River, 
they are associated with the well-drained Guelph soils 
and the imperfectly drained London soils, The Parkhill 
soils have a darker colored surface layer than:the Marl- 
ette, Capac, Guelph, and London soils. They are lighter 
colored than the organic soils in the county. 

Profile description of a Parkhill loam: 

A, 0 to 7 inches; loam; very dark gray to very dark brown 


(10¥R 3/1 to 2/2, moist) ; weak, fine, granular structure ; 
slightly sticky when wet, friable when moist, and slightly 


Soil 
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Figure 12.—Alfalfa on a Parkhill loam. 


Figure 13.—Tile laid out on:a Parkhill loam. before. installation. 
Elm and ash in background. 


hard when dry; high content of organic matter; slightly 
acid to mildly alkaline; 5 to 8 inches thick. 
GA 7 to 12 inches; loin; grayish brown to dark grayish 


brown (10YR 5/2 to 2.5Y¥ 4/2, moist), mottled with 
yellowish brown (1OYR 5/4, moist); weak, medium, 
granular structure; slightly sticky when wet, friable 


when inoist, and hard when dry; mediuin acid to mildly 

alkaline; 4 to 6 inches thick. 

12 to 16 inehes; loam to silt loam; gray to light gray 
(LOYR 5/1 to 5Y 6/1, moist), mottled with yellowish 
brown (10¥R 5/6, moist); moderate, medium, blocky 
structure; plastic when wet, firm when moist, and very 
hard when dry; medium acid to mildly alkaline; 4 to 6 
inches thick. 

16 to 80 inches; loam to clay loam; light brownish 
gray to grayish brown (2.5Y 6/2 to 2.5Y 5/2, moist), 
mottled with yellowish brown (1OYR 5/4, moist) ; strong, 
coarse, angular blocky structure; plastic when wet, firm 
when moist, and very hard when dry; medium acid to 
inildly alkaline; 10 to 22 inches thick. 

30 to 36 inches; loam to silty clay loam; gray to light 
gray (5Y 6/1, moist), mottled with yellowish brown 
(1OYR 5/4, moist); plastic when wet, firm when moist, 
and very hard when dry; slightly acid to mildly alkaline; 
5 to 8 inches thick. 

C 86 inches+; loam; olive gray to dark gray (5Y 5/2 to 4/1, 
moist), mottled with yellowish brown (10¥R 5/4, moist) ; 
moderate, coarse, angular blocky structure; sticky when 
wet, firm when moist, and very hard when dry; cal- 
careous. 


GR 


GR: 
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The texture of the surface layer is loam, clay loam, or 
mucky loam. Lime occurs at depths of 20 to 60 inches. 
East of the Black River, the depth to lime is generally 
Jess than it is in the rest of the county and the soils are 
neutral to mildly alkaline. The lower horizons are strati- 
fied In many areas. 

Parkhill soils are mainly in corn, oats, hay, and other 
crops used in dairy farming (fig. 12). Wheat, dry beans, 
and sugar beets are grown as cash crops. These soils have 
a high available water-holding capacity, but they need 
tile and surface drains to remove excess water (fig. 13). 
Where drainage is adequate, these soils are highly produc- 
tive. They need to be carefully managed to maintain tilth 
and to prevent the plow layer from puddling and 
packing. 

MAPPING UNITS 

PcAO Parkhill loam, 0 to 2 percent slopes. 

unit 2cA (I). 
PcB1 Parkhill loam, 2 to 6 percent slopes, slightly eroded. 
Soil management unit 2cA(T). 

PdAO Parkhill loam and clay loam, 0 to 2 percent slopes, 
This is the most extensive mapping unit in the county, 
Soil management unit 2ceA(T). 

Parkhill loam and mucky loam, 0 to 2 percent slopes. 
The surface layer ranges from muck, less than 12 inches 


deep, to a dark-colored mineral soil that is moderately 
high in organic matter. Soil management unit 2cA(T). 


Perth Series 


Perth soils are imperfectly drained and were developed 
from calcareous clay loam to silty clay loam glacial till. 
The native vegetation was mainly elm, ash, sugar maple, 
beech, and. basswood. 

These soils are in the natural toposequence that includes 
the well and moderately well drained Huron soils. They 
are finer textured than the Capac and London soils, which 
were developed from loam till. 

Profile description of Perth silt loam: 


A, 0 to 6 inches; silt loam; dark gray (1OYR 4/1, moist) ; 
strong, medium to fine, granular structure; friable when 
moist and slightly hard when dry; slightly acid; 6 to 8 
inches thick. 

Acg 6 to 8 inches; silt loam to silty clay loam; light brown- 

ish gray (1lOYR 6/2, moist), mottled with dark grayish 

brown (2.5¥ 4/2, moist); strong, medium, granular 
structure; slightly plastic when wet, friable when moist, 
and hard when dry; neutral; 2 to 4 inches thick. 

8 to 14 inches; silty clay loam; dark grayish brown 
(10YR 4/2, moist), mottled with grayish brown (2.5Y 
5/2, moist); strong, fine to medium, angular blocky 
structure; plastic when wet, firm when moist, and hard 
when dry; neutral to mildly alkaline; 6 to 8 inches 
thick. 

Ce 14 inches-++; silty clay loam; light olive brown (2.5Y 5/4, 
moist), mottled with grayish brown (2.5Y 5/2, moist) ; 
strong, medium, angular blocky structure; very plastic 
when wet, firm when moist, and very hard when dry; 
calcareous. 


The texture of the surface layer ranges from a silt loam 
to a silty clay loam. Runoff is slow, and permeability is 
moderately slow to slow. The depth to calcareous parent. 


Soil managément 


PeAQ 


material ranges from 12 to 30 inches. This soil is used 


largely for field crops. 


MAPPING UNIT 


PfAO Perth silt loam, 0 to 2 percent slopes. Soil management 
unit 2bA(T). 
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Figure 14—Unimproved pasture on Richter and Tonkey soils in old 
glacial drainageway in Greenleaf Township. 


Richter and Tonkey Series 


Where they occur close together in Sanilac County, 
Richter soils and Tonkey: soils were mapped together as 
an undifferentiated unit. The Richter soils are imper- 
fectly drained, and the Tonkey soils are poorly drained. 
These soils were developed on stratified sands, gravel, and 
sandy loams. They are in old glacial drainageways and 
on outwash plains (fig. 14). In glacial periods, immense 
quantities of water flowed through these drainageways 
and on these plains. Undisturbed areas have a thin ac- 
cumulation of organic material that disappears when the 
soils are cultivated. The native vegetation was mixed 
hardwoods and conifers.’ The hardwoods were mainly 
elm, ash, red maple, beech, and basswood. 

The Richter soils ave coarser textured than the Capac 
or London soils. They are more stratified than Coral 
soils and are not so coarse textured as Otisco soils. A 
profile of a Tonkey soil is described under the heading, 
Tonkey Series. 

Profile description of a Richter sandy loam: 

Ap 0 to 7 inches; sandy loam; very dark grayish brown 
(10YR 3/2, moist); weak, fine, granular structure; 
friable when moist and soft when dry; slightly acid to 
mildly atkaline; 6 to 10 inches thick. 

7 to 12 inches; loamy sand; pale brown to yellowish 
brown (1O¥R 6/8 to 5/4, moist), mottled with strong 
brown (7.5YR 5/6, moist) ; weak, fine, granular structure 
to single grain (structureless) ; friable when moist and 
soft when dry; slightly to medium acid; 8 to 8 inches 
thick. 

12 to 24 inches; loam to sandy clay loam; yellowish 
brown (10YR 5/4 to 5/8, moist), mottled with strong 
brown (7.5YR 5/6, moist); weak to moderate, medium, 
subangular blocky structure; sticky when wet, firm when 
moist, and hard when dry; slightly acid to mildly alka- 
line; 8 to 20 inches thick. 

C, 24 inches+; sand, gravel, sandy loam, and loam; light 
yellowish brown (2.5Y 6/4, moist), mottled with strong 
brown (7.5YR 5/6, moist) ; stratified; contains some very 
fine sand and silt; structure and consistence vary with 
texture; calcareous. 

Many areas have enough stones and boulders on the sur- 
face to interfere with cultivation. The texture of the 
plow layer ranges from sandy loam to loam. The mot- 
tling in the subsoil horizons and the substratum ranges 
from faint to prominent. 


531846—61—-3 
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The stony and bouldery areas are in permanent pasture 
or forest. ‘The rest of the acreage is used mainly for corn, 
wheat, oats, sugar beets, field beans, and hay. 


MAPPING UNITS 


RaAO Richter and Tonkey bouldery sandy loam and loam, 0 to 
2 percent slopes. Soil management unit 3bA(IIW). 

Richter and Tonkey bouldery sandy loam and loam, 2 to 
6 percent slopes, slightly eroded. Soil management unit 
8bB(IIW). 


Rifle Series 


Rifle soils were developed, under very poor drainage, 
from woody and fibrous plant materials more than 42 
inches deep. The native vegetation consisted mainly of 
mixed swamp hardwoods and conifers, and the second 
growth is mostly aspen, red maple, and tamarack. 

ia ret ra iaae : : 

These soils differ from Houghton soils, which developed 
mostly from fibrous organic materials. Rifle soils devel- 
oped from parent material similar to that of the Tawas 
soils, but the Tawas soils are underlain by coarse-textured 
materials at depths of 12 to 42 inches. The organic ma- 
terials in Rifle soils are less decomposed than those in the 
Carlisle soils and are decomposed to a shallower depth. 

Profile description of a Rifle peat: 

01 0 to J4 inches; coarse peat; black to dark brown or 
brown (10 YR 2/1 to 4/3, moist) ; contains woody frag- 
nents or roots; strongly to slightly acid; 6 to 24 inches 
thick. 

02 14 inches+; coarse fibrous peat; brown to yellowish 
brown (10XYR 5/3 to 5/4, moist) ; with increasing depth 
the peat is more fibrous, lighter brown in color, and more 
acid in reaction. 

In wet periods the water table is at or near the surface. 
In places the sandy overwash from adjacent eroded slopes 
partly covers small areas. 

Most of this soil is in the game area southwest of Min- 
den City and is used for forestry or as a wildlife habitat. 


RaBl 


MAPPING UNIT 


RbAO Rifle peat, 0 to 2 percent slopes. 
Me(1IT1W). 


Soil management unit 


Roscommon Series 


Roscommon soils were developed from deep, slightly 
acid to neutral sands under poor to very poor drainage. 
Much of the time, the water table is at or near the surface. 
The native vegetation was mostly swamp hardwoods and 
conifers. The second growth is mainly willow, alder, as- 
pen, and red maple. . 

The Roscommon soils are generally associated with the 
imperfectly drained Au Gres sands and with shallow or- 
ganic soils over sands or loamy sands (fig. 15). 

Soil profile description of Roscommon Joamy sand: 


A. 0to4 inches; loamy sand; black (10YR 2/1, moist) ; very 
weak, fine, granular structure; very friable when moist 
and soft when dry; high in organie matter; neutral to 
slightly acid; 2 to 12 inches thick. 

4 to 25 inches; sand; dark grayish brown, dark gray, 
light brownish gray, or light gray (10YR 4/2, 4/1, 6/2, or 
7/1, moist) ; single grain (structureless) ; loose; slightly 
acid to neutral; 10 to 25 inches thick. 

25 to 45 inches; sand; pale brown, dark grayish brown, 
dark brown, or brown (10YR 6/38, 4/2, or 4/3, moist) ; 
single grain (structureless) ; loose; neutral to mildly 
alkaline; 14 to 25 inches thick. 


GA 
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Figure 15.—In foreground, Roscommon mucky loamy sand, 0 to 2 
percent slopes, and Palms muck, 0 to 2 percent slopes; in back- 
ground, McBride and Montcalm soils. 


C 45 inches+; sand to gravelly sand; gray, brown, or very 
pale brown (1OY¥R 5/1, 5/3, ov 7/4, moist) ; single grain 
(structureless) ; loose; neutral to calcareous. 

Undisturbed areas of Roscommon. soils generally have 
a mucky surface layer 2 to 12 inches thick. 

Roscommon soils are mostly in pasture and second- 
growth forest, but some hay is also grown. These soils 
are too wet and sandy to be used for most field crops. 


MAPPING UNITS 


RcAO Roscommon loamy sand, 0 to 2 percent slopes. 
management unit 5cA (1VW). 

RdAQ Roscommon mucky loamy sand, 0 to 2 percent slopes. 
Undisturbed areas have a surface layer of organic ma- 
terials 2 to 12 inches thick. Where plowed, the surface 
layer is mucky loamy sand. Soil management unit 
5cA (IVW). 


Soil 


Rubicon Series 


Rubicon soils were developed from deep, well-drained 
sands that contained little ime. The native vegetation 
was mainly mixed hardwoods and red and white pines 
but included some jack pine. 

‘These well, drained soils are generally associated with 
the moderately well drained Croswell, the imperfectly 
drained Au Gres, and the poorly drained Roscommon 
soils. ‘They do not have the finer textured B, horizons 
that characterize the soils that developed from fine-tex- 
tured materials. 

‘Profile description of a Rubicon ‘sand: 


A; 0 to 2 inches; sand; grayish brown to dark grayish 
brown (10YR 5/2 to 4/2, moist); weak, fine, granular 
structure to single grain (structureless); very friable 
when moist and soft when dry; medium to slightly acid; 
¥% to.3 inches thick. 

A. 2 to 8 inches; sand; light gray, light yellowish brown, or 
yellow (10YR 7/1, 6/4, or 7/6, moist); single grain 
(structureless) ; loose; medium to strongly acid; 1 to 12 
inches thick. 

Ba. 8 to 24 inches: sand; strong brown, yellowish brown, 

"or yellow (7.5YR 5/6, 1OYR 5/4, or 7/8, moist); single 
grain (structureless) ; loose; medium to strongly acid; 
6 to 16 inches thick. 

Cr. 24 inches+; sand; very pale brown, yellow, or light 
brownish gray (10¥R 7/3, 7/6, or 6/2, moist); single 
grain (structureless) ; loose; slightly to medium acid. 


The texture of the surface layer ranges from sand to 
loamy sand. Calcareous material generally occurs below 
a depth of 66 inches, 

These soils have very rapid internal drainage and low 
available moisture-holding capacity. They contain a small 
amount of plant nutrients. Cleared areas are susceptible 
to wind erosion. 4 

Rubicon soils are mostly in pasture and second-growth 
forest. Areas that have been cleared and farmed are now 
idle or are used for limited grazing. 


MAPPING UNITS 


Rubicon sand, 0 to 2 percent slopes, slightly eroded. 
Soil management unit 58aA(VITS). 

Rubicon sand, 2 to 7 pereent slopes, slightly eroded. 
Soil management unit 5.38aA( VIS) 

Rubicon sand, 2 to 7 percent slopes, moderately or 
severely eroded. Erosion has removed so much material 
that the surface layer consists mostly of the former, 
dark-colored Bu, horizon. Soil management unit 
5,8aC(VIIS.) 

Rubicon sand, 7 to 14 percent slopes, slightly eroded. 
Soil management unit 5.8ac(VITS). 

Rubicon sand, 7 to 14 percent slopes, moderately or 
severely eroded. Erosion has removed so much material 
that the plow layer consists mostly of the former, dark- 
colored Ben horizon, Soil management unit 5.3aC(VIIS). 
_ Rubicon sand, 14+ percent slopes, slightly eroded. Soil 
management unit 5.38aC(VIIS). 

Rubicon’ sand, 14+ percent slopes, moderately or 
severely eroded. Hrosion has removed so much material 
that the plow layer consists mostly of the former, dark- 
colored Bey horizon, Soil management unit 5.8aC(VIIS). 


ReAl 
ReBl 


ReB3 


ReCl 


ReC2 


ReD) 


ReD3 


Sanilac Series 


Sanilac soils ave imperfectly drained and were devel- 
oped from stratified, calcareous silt and very fine sand 
that have some clay lenses. These soils occur mainly on 
nearly level old lake plains. Only a shallow profile has 
developed, and calcareous materials are at or within 10 
inches of the surface. The native vegetation was mainly 
hardwoods but included some white pine. 

These soils are in the natural toposequence that includes 
the moderately well drained Gagetown: soils and the 
poorly drained to very poorly drained, dark-colored Bach 


soils. 
Profile description of a Sanilac silt loam: 


A, 0 to 8 inches; silt loam; dark gray, very dark gray, or 
grayish brown (10YR 4/1, 8/1, or 5/2, moist) ; moderate, 
medium to coarse, granular structure; friable when moist 
and slightly hard when dry; mildly alkaline or caleare- 
ous; 6 to 8 inches thick. 

Ba 8 to 12 inches; silt loam; dark grayish brown to pale 

brown (10¥R 4/2 to 6/8, moist); moderate, medium, 

granular structure; friable when moist and slightly hard 
when dry; mildly alkaline to caleareous; 3. to 5 inches 
thick. 

12 to 18 inches; loam to silt loam; dark grayish brown 
to grayish brown (10¥R 4/2 to 5/2, moist), mottled with © 
dark yellowish brown (10Y¥R 4/4, moist) ; moderate, me- 
dium, subangular blocky structure; slightly sticky when 
wet, friable when moist, and slightly hard when dry; 
calcareous; 8 to 8 inches thick. 

C 15 inches+-; very fine sand and silt with lenses of clay; 
pale brown to light yellowish brown (10¥R 6/3 to 6/4, 
moist) ; stratified ; calcareous. 


The texture of the stratified, calcareous material ranges 
from fine sand to clay. Runoff and internal drainage are 
slow. 


Betg 
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Sanilac soils are used mainly for crops grown in rota- 
tion and for permanent pasture. 


MAPPING UNITS 
SaA0 Sanilae silt loam, 0 to 2 percent slopes. 
ment unit 8bA(ITW). 
Sanilac silt loam, 2 to 6 percent slopes, slightly eroded. 
Small areas of modetately well drained soils are included 
with this soil. Soil management unit 8bB(IIW). 


Soil manage- 


SaBl 


Saverine and Iosco Series 


Where they occur together in Sanilac County, the im- 
perfectly drained Saverine and Tosco soils are mapped 
as an undifferentiated unit. 

The Saverine soils formed from fine sand, very fine 
sand, and silt, 18 to 42 inches deep over loam to silty clay 
loam. The Tosco soils, in contrast, formed from sand or 
loamy sand, 18 to 42 inches deep. over loam to silty clay 
loam. The native vegetation on Savarine and Tosco soils 
was mainly hardwoods but included some conifers. 

A profile of an Tosco soil is described under the head- 
ing, losco and Croswell Series. 

Profile description of a Saverine fine sandy loam: 


Ap 0 to 7 inches; fine sandy loam; very ‘dark grayish brown 
to very dark gray (1OYR 3/2 to 8/1, moist) ; weak, fine, 
grannlar structure; friable when moist and soft when 
dry; medium in organic-matter content; slightly acid to 
neutral; 6 to 9 inches thick. 

Ae 7 to 9 inches; fine to very fine sandy loam; pale brown 

to very pale brown (10YR 6/38 to 7/8, moist) ; weak, thin, 

platy structure; very friable when moist and soft when 
dry; slightly acid to neutral; 1 to 6 inches thick. 

9 to 12 inches; fine sandy loam; brown to dark brown 
(LOYR 4/3, moist), mottled with pale brown (10¥R 6/3, 
moist) ; weak, fine, granular structure to weak, medium, 
platy structure; slightly cemented; friable when moist 
and slightly hard when dry; slightly acid to neutral; 
2 to 5 inches thick. 

12 to 19 inches; fine to very fine sandy loam; light 
yellowish brown to pale brown (10YR 6/4 to 6/8, moist), 
mottled with yellowish brown (10YR 5/4, moist) ; weak, 
medium, subangular blocky structure; friable when moist 
and slightly hard when dry; slightly acid to neutral; 
5 to 8 inches thick. 

Cg 19 to 30 inches; fine sand, very fine sand, and silt; 
yellowish brown to brown (10YR 5/4 to 7.5YR 5/4, 
moist), mottled with brownish yellow (10YR 6/6, moist) ; 
stratified; loose; friable when moist and soft when dry; 
slightly acid to neutral; 5 to 80 inches thick. 

D 30 inehes+; loam to silty clay loam; light brownish 
gray, brown, or light olive brown (10YR 6/2, 5/8, or 2.5Y 
5/4, moist); massive (structureless) ; plastic when wet 
and firm when moist; calcareous. 


The fine sandy loam and silty upper horizons range 
from 18 to 42 inches in depth. The mottles range from 
prominent in the more poorly drained areas to faint in 
the imperfectly drained areas. 

These soils are in field crops, permanent pasture, or 
woodlots. Adequate drainage is needed if field crops are 
grown. Tile is difficult to install, however, because of the 
variable thickness of the fine sandy loam and silty upper 
layers. The suitability of these soils for field crops in- 
creases as the thickness of the upper layers decreases. 


‘Bong 


Batg 


MAPPING UNITS 
SbAO Saverine and Iosco fine sandy loams, 0 to 2 percent 
slopes. Soil management unit 8bA(IITW). 
Saverine and Iosco fine sandy loams, 2 to 7 percent 
slopes, slightly eroded. ,Mottles are faint. Soil manage- 
ment unit 8bB(ITW). 


SbBI 


Figure 16.—Spalding peat, 0 to 2 percent slopes, that has been 
cleared so that commercial peat can be removed. 


SbB2 Saverine and Tosco fine sandy loams, 2 to 7 percent 
slopes, moderately eroded. Soil management unit 
8bB(IIW). 

Saverine and Tosco fine sandy loams, 7 to 14 percent 
slopes, slightly eroded. These soils occur in long narrow 
areas between nearly level plains and the bottom land 
along small streams. Soil management unit 8bO(IIIW). 

Suverine and Iosco fine sandy loams, 7 to 14 percent 
slopes, moderately eroded. This mapping unit ‘is on the 
breaks between the nearly level plains and the bottoms 
of old streams. ‘he lower slopes have many seep spots 
where the finer textured, underlying material is at or 
near the surface. Erosion hag removed so much material 
that the plow layer consists mainly of the subsoil. Soil 
management unit 8bC(IIIW). 

Saverine and Iosco fine sandy loams, 14+ percent 
slopes, slightly eroded. These soils are on breaks be 
tween the nearly level lake plain and the bottoms of 
old streams that are cut into the plains. Seep spots are 
common. The seepage is caused by the horizontal flow of 
water along the top of the underlying fine-textured hori- 
zon, Soil management unit 8bD(IVE). 

SbD2 Saverine and Tosco fine sandy loams, 14-+- percent slopes, 
moderately eroded. Erosion has removed so much ma- 
terial that the subsoil is now exposed. Soil management 
unit 8bD(IVE). 


SbCl 


SbC2 


SbD1 


Spalding Series 


Spalding soils consist of peat that was developed, under 
very poor drainage, from woody and fibrous organic ma- 
terials more than 42 inches deep. The water table is at 
or near the surface, These soils, in most places, are sepa- 
rated from poorly drained mineral soils by shallow or- 
ganic soils. The native vegetation was mainly leather- 
leaf, shrubs, and tamavack. 

Spalding soils ave more acid than Rifle soils and contain 
more woody material than Greenwood soils. 

Profile description of Spalding peat: 

01 0 to 5-inches; spongy mosses and peat; brown (10YR 
5/3, T5YR 5/2, or 5/4, moist) ; very strongly acid; 3 to 8 
inches thick. 

02 5 to 20 inches; mixed fibrous and woody peat; yellowish 
brown (10YR 5/4 or 5/8, moist); slightly decomposed ; 
extremely to strongly acid; 12 to 18 inches thick. 

03 20 inches++; coarse, fibrous peat; yellow (10YR 7/6 or 
7/8, moist) ; extremely to strongly acid. 

This soil is used for forestry and wildlife habitats and 
may be a source of commercial peat (fig. 16). 
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MAPPING UNIT 


ScAO Spalding peat, 0 to 2 percent slupes. Soil management 
unit Me-a (VITIW). 


Tappan Series 


Tappan soils were developed from calcareous loam ma- 
terials, These soils are in poorly to very poorly drained 
depressions that were old lakebeds or recently burned, 
shallow, muck areas. Undisturbed areas have a layer of 
organic materials, 2 to 12 inches thick, on the surface. 
The native vegetation was mainly swamp hardwoods. 
Elm, ash, swamp white oak, red maple, and basswood 
were the principal trees. 

The Tappan soils are generally associated with the 
poorly to very poorly drained Parkhill soils and with or- 
ganic soils. In the Tappan soils, calcareous material 1s 
at or near the surface, but, in Parkhill soils, this material 
is at greater depths. The Tappan soils have Joam till 
parent material, and the Bach soils, stratified silt and 
very fine sand. 

‘Profile description of a Tappan loam: 

Ay» 0 to 8 inches; loam; very dark gray (1O¥R 3/1, moist) ; 
weak, medium, granular structure; friable when moist 
and soft when dry; mildly alkaline to calcareous; 6 to 9 
inches thick. 

8 to 15 inches; loam; gray to grayish brown (2.5Y 5/0 
to 5/2, moist) ; weak, coarse, granular structure to weak, 
medium, subangular blocky structure; friable when moist 
and soft when dry; calcareous; 6 to 8 inches thick. 

15 to 25 inches; fine loam; gray (2.5Y 5/0, moist), 
mottled with yellowish brown (10YR 5/4, moist) ; mod- 
erate, medium, subangular blocky structure; friable to 
firm when moist and slightly hard when dry; calcareous; 
8 to 11 inches thick. 

Ce 25 inches+; loam; light brownish gray (2.5Y 6/2, moist), 
mottled with dark yellowish brown (10YR 4/4, moist) ; 
plastic when wet and friable to firm when moist; cal- 
careous., 

Calcareous material is at or within 10 inches of the sur- 
face. The parent materials vary from unconsolidated 
loamy till to stratified silt and fine sand. In many places, 
calcareous shell fragments occur throughout the profile. 

Where adequate tile drains have been installed, Tappan 
soils are used mainly for corn, wheat, oats, dry beans, 


sugar beets, alfalfa, and clover. 


Gc 


CG 


MAPPING UNITS 
Tappan loam, 0 to 2 percent slopes. 
unit 2cA (I). 
Tappan mucky loam, 0 to 2 percent slopes. The dark- 
colored surface layer contains a considerable amount of 
organic materials. Soil management unit 2cA(T). 


TaA0 Soil management 


TbAO 


Tawas Series 


Tawas soils consist of muck that was developed from 
woody and fibrous organic materials. These materials 
are 12 to 42 inches deep over sand. Tawas soils generally 
occur either in poorly to very poorly drained depressions 
or along larger, natural drainageways. The native vege- 
tation was mainly mixed hardwoods and conifers. The 
second growth is largely alder, willow, and_ dogwood. 

Tawas soils developed from plant materials similar to 
those in the Carlisle and Rifle soils, but the Carlisle and 
Rifle soils are more than 42 inches deep over mineral ma- 
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terial. The organic materials in the Tawas soils are 
mainly woody, whereas those in the Adrian soils are 
mainly fibrous. 

Profile description of the Tawas muck: 

01 0 to 12 inches; muck and a few remains of woody mate- 
rial; black to very dark brown (10YR 2/1 to 2/2, moist) ; 
strong, mediuin, granular structure; friable; medium acid 
to neutral; 8 to 15 inches thick. 

02 12 to 20 inches; woody peat; very dark brown (10YR 
2/2, moist); fairly well disintegrated; pulpy; medium 
acid; 8 to 30 inches thick. 

03 20 inches+; sand; pale brown (10YR 6/3, moist), mottled 
with brown, yellowish brown, and strong brown (10YR 5/3, 
5/4, and 7.5YR 5/6, moist) ;-single grain (structureless) ; 
loose; neutral to caleareous. 

_ The surface layer ranges from a muck to a peat; that 
is, from highly decomposed material to slightly decom- 
posed organic material. The thickness of the organic 
materials ranges from 12 to 42 inches. In wet periods, 
the water table is at or near the surface. 

Most of this soil is in permanent pasture or in second- 
growth forest. Areas that are cleared and adequately 
drained are used for specialized crops and field crops. 


MAPPING UNIT 


TcAO Tawas muck, 0 to 2 percent slopes. 


t Soil management 
“unit M/4e(IVW). 


Thomas Series 


In the Thomas series are poorly to very poorly drained 
soils that were developed from clay loam to silty clay 
loam parent materials. These soils are calcareous at the 
surface or at depths of less than 10 inches. Calcareous 
shell fragments are common on the surface and through 
the soil profile. In undisturbed areas, a layer of organic 
material, 2 to 12 inches thick, has accumulated on the 
surface. The native vegetation was mainly swamp hard- 
woods but included sedges and bluejoint in open areas. 

Profile description of Thomas mucky silt loam: 


A, 0 to 6 inches; mucky silt loam; very dark gray to dark 
gray (2.5Y 3/0 to 10YR 3/1 and 4/1, moist) ; moderate, 
fine, granular structure; friable when moist and. soft 
when dry; mildly alkaline to calcareous; 6 to 9 inches 
thick. 

6 to 16 inches; silty clay loam; dark gray to very dark 
gray (5Y 4/1 to 2.5YR 3/0, moist) ; moderate, medium, 
granular structure; slightly sticky when wet and friable 
when moist; calcareous; 6 to 16 inches thick. 

16 inches+; silty clay loam to clay loam; light olive 
gray, gray, or yellowish brown (5Y 6/2, 1OYR 5/1, or 5/8, 
moist); moderate, medium to coarse, blocky structure; 
sticky when wet and firm when moist; calcareous. 


GC 


CG 


Where the soil is plowed, the mucky accumulation on 
the surface is mixed with the underlying mineral layers. 
The prominence of mottling varies considerably in the 
lower horizons. 

Adequately drained areas are mainly in corn, oats, dry 
beans, sugar beets, and hay. Some areas are in permanent 
pasture or farm woodlots. The main problems of man- 
agement ave the Jack of outlets for tile drains, the need 
for plant nutrients, especially manganese and boron, and 
the maintenance of soil structure. 


MAPPING UNIT 


TdAO Thomas mucky silt loam, 0 to 2 
mianagement unit 2cA (T). 


percent slopes. Soil 
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Tobico Series 


Tobico soils occur in small, scattered areas in nearly 
level depressions that ave on broad outwash plains. These 
soils are poorly to very poorly drained and were de- 
veloped on waterlogged, mildly alkaline to calcareous 
sands. ‘They are calcareous at depths of 10 inches or less. 
In undisturbed areas, a layer of organic material, 2 to 12 
mches thick, has accumulated on the surface. This or- 
ganic material is not mixed or is only slightly mixed 
with the underlying mineral material. The native vege- 
tation was mostly second growth that consists mainly of 
willow, alder, aspen, and red maple but included marsh 
grasses and sedges. 

In reaction, Tobico soils differ from Roscommon soils, 
which are slightly acid to neutral in the upper horizons. 

Profile description of Tobico mucky loamy sand: 

A, 0 to 3 inches; mucky loamy sand; black (10¥R 2/1, 
moist) ; weak, fine, granular structure; friable when moist 
and soft when dry; many fibrous roots often present; 
calcareous; 2 to 12 inches thick. 

GA 3 to 8 inches; sand; grayish brown (10YR 5/2, moist) ; 
single grain (structureless) ; loose; calcareous; 4 to 8 
inches thick. 

GC 8 to 18 inches; sand; very pale brown to light gray 
(10¥R 7/3 to 7/2, moist); single grain” (structureless) ; 
loose; calcareous; 8 to 12 inches thick. 

Cs, 18 to 80 inches; sand; very pale brown (10YR 7/3, 
moist), mottled with yellow (10¥R 7/6, moist); single 
grain (structureless) ; loose; calcareous; 10 to 15 inches 
thick. 

C 30 inches+; waterlogged sand; light gray (10YR 7/1, 
moist) ; single grain (structureless) ; loose; calcareous. 

The prominence of the mottles varies considerably in 
the C, horizon. 

Tobico soil is in pasture and second-growth forest. 
Because it is wet and sandy, it is poorly suited to field 
crops. 

MAPPING UNITE 

TeAOQ Tobico mucky loamy sand, 0 to 2 percent slopes. 

management unit 5cA (IVW). 


Soil 


Tonkey Series 


Tonkey soils are poorly to very poorly drained and 
were developed on stratified sands and gravel, loamy 
sands, and sandy loams. The native vegetation was 
mainly elm, ash, red maple, and basswood but included 
some conifers, 'Tonkey soils ave in the natural topo- 


sequence that includes the imperfectly drained Richter- 


soils. 
Profile description of a Tonkey sandy loam: 


A, O to 8 inches; sandy loam; black to very dark gray 
(1OYR 2/1 to 8/1, moist); weak to moderate, fine to 
medium, granular structure; friable. when moist and 
slightly hard when dry; neutral to mildly alkaline; 7 to 
11 inches thick. 

8 to 14 inches; loamy sand; dark grayish brown to 

light brownish gray (1OYR 4/2 to 6/2, moist); weak, 

fine, granular structure to single grain (structureless) ; 
very friable when moist and soft when dry; neutral to 
mildly alkaline; 3 to 8 inches thick. 

GB 14 to 28 inches; loam to sandy clay loam; pale brown 
to dark grayish brown (10YR 6/8 to 4/2, moist), mottled 
with strong brown and brownish yellow (7.5YR 5/6 and 
10¥R 6/8, moist) ; weak to moderate, medium, subangu- 
lar blocky structure; sticky when wet and firm when 
moist; mildly alkaline to calcareous; 7 to 20 inches thick. 

C 28 inches+; sand and gravel with layers and lenses of 
sandy loam, loam, silt, and very fine sand; gray to light 


gray (1OYR 5/1 to 6/1, moist) ; stratified; lenses vary in 
thickness; mottling ranges from faint to prominent; 
structure and consistence vary with textures; calcareous. 


The texture of the surface layer ranges from sandy 
loam to loam. In some undisturbed areas, from 2 to 12 
inches of peat or muck is on the surface. Some areas 
have enough boulders on the surface to interfere with 
cultivation. In places, stones and boulders are present’ 
throughout the profile. 

Where tile and surface drains are adequate, this soil 
is used mainly for corn, wheat, oats, sugar beets, field 
beans, alfalfa, and clover. Some areas that originally 
had a shallow surface layer of organic materials have 
been burned over and are in permanent pasture. 


MAPPING UNIT 


Tonkey sandy loam, 0 to 2 percent slopes. 
ment unit 8cA(IIW). 


TAO Soil manage- 


Tonkey and Bach Series 


Where they are closely associated in Sanilac County, 
Tonkey and Bach soils are mapped together as an un- 
differentiated unit. These soils are poorly to very poorly 
drained. The Bach soils were developed on calcareous, 
stratified lacustrine deposits of very fine sand and silt, 
with some clay. Bach soils are calcareous at or within 
10 inches of the surface. The Tonkey soils were de- 
veloped on stratified sands, loamy sands, sandy loams, 
and gravel in which there are lenses of finer textured 
material. The native vegetation on these soils was mainly 
elm, ash, red maple, and basswood but included some 
conifers. 

Tonkey and Bach soils were developed from stratified 
parent materials, and the Tappan soils, from Jess strati- 
fied loam materials. 

In their respective series descriptions, profiles of a 
Tonkey soil and a Bach soil are described. 

Where surface and tile drains are adequate, Tonkey 
and Bach soils are used mainly for corn, wheat, oats, 
field beans, alfalfa, and clover, 


MAPPING UNITS 

Tonkey and Bach fine sandy loams, 0 to 2 percent slopes. 
Some areas that have a silt loam plow layer are included 
in this mapping unit. Soil management unit 3cA(ITW). 

Tonkey and Bach fine sandy loams, 2 to 7 percent slopes, 
slightly eroded. Some areas that have a silt loam plow 
layer are included in this mapping unit. Soil manage- 
ment unit 3cA (IIW). 


TgAQ 


TgBl 


Tyre Series 


Tyre loamy sands and Tyre sandy loams are mapped 
together in Sanilac County as an undifferentiated unit. 
These soils ave imperfectly drained in most places but 
are moderately well drained in the more sloping areas. 
They were developed from sandy glacial deposits that are 
18 to 42 inches deep over sandstone bedrock. The native 
vegetation. consisted of hardwoods and some white pine. 
The hardwoods were mainly ehn, ash, and sugar maple. 

Profile description of a Tyre loamy sand: 

A, 0 to 8 inches; loamy sand; very dark gray (10YR 3/1, 
moist) ; weak, fine, granular structure; very friable when 


moist and soft when dry; slightly acid; 1 to 5 inches 
thick. 
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AB, 3 to 8 inches; loamy sand; light brownish gray (10¥R 
6/2, moist), mottled with yellowish brown (10¥R 5/8, 
moist) ; single grain (structureless) to weak, fine, granu- 
lar structure; loose; slightly acid; 4 to 6 inches thick. 

Di 8 to 24 inches; sandstone fragments and loamy sand; 
light gray (1OYR 7/2, moist); single grain (structure- 
less) ; loose; slightly acid; 12 to 24 inches thick. 

D, 24 inches+; Marshall sandstone bedrock. 

The depth to the Marshall sandstone generally ranges 
from 18 to 42 inches, but some areas are shallower than 
18 inches and some areas are deeper than 42 inches. 

Most of the acreage of Tyre soils is in permanent pas- 
ture and second-growth woodland. A. small acreage is 
in field crops. 

MAPPING UNITS 

Tyre loamy sand and sandy loam, 0 to 2 percent slopes. 
Soil management unit 4/Rb(IVW). 

Tyre loamy sand and sandy loam, 2 to 6 percent slopes, 
slightly eroded. Soil management unit 4/Rb(IVW). 

Tyre loamy sand and sandy loam, 6 to 12 percent slopes, 
slightly eroded. ‘Chese soils are moderately well drained 
where they are deep to bedrock, Soil management unit 
4/Rb(IVW). 


Wallkill Series 


The Wallkill soils were developed from slightly acid 
to mildly alkaline mineral overwash materials that are 
of variable thickness over organic soils or are mixed 
with them. These soils occur in irregularly shaped de- 
pressions adjacent to sloping upland soils that have been 
cultivated and are moderately to severely eroded. Wall- 
kill soils are poorly to very poorly drained, and the 
water table is normally at or near the surface in wet 
seasons. 

These soils differ from Washtenaw soils, which de- 
veloped from overwash that was deposited on mineral 
materials instead of organic materials. 

Profile description of Wallkill loam: 


ThAO 
ThBl 


ThCl 


+1 0 to 7 inches; loam; grayish brown to light brownish 
gray (10YR 5/2 to 6/2, moist); weak, fine, granular 
structure; friable when moist; organic content variable 
but usually low; slightly acid to neutral; 8 to 12 inches 
thick. . 

+2 7 to 15.inches; loam to silt loam; light brownish gray 
(10YR 6/2, moist), mottled with pale yellow and pale 
brown (2.5Y 7/4 and 10YR 6/2, moist) ; weak, fine, granu- 
lar structure to weak, thin, platy structure; friable when 
moist; slightly acid to mildly alkaline; 5 to 30 inches 
thick. 

OL 15 inches+; black to very dark gray (1OYR 2/1 to 3/1, 
moist) muck or brown (10YR 5/3, moist) peat; muck 
grades with increasing depth to fibrous peat. 


The mineral overwash material ranges in thickness from 
4 inches to about 40 inches. The texture of the surface 
layer ranges from a sandy loam to silt loam. 

Where drained, this soil is used in the same way as are 
adjoining upland soils. The undrained areas are used 
mostly for permanent pasture or are idle. 


MAPPING UNIT 


WaA0 Wallkill loam, 0 to 2 percent slopes. 
unit L2c(TITW). 


Soil management 


Warners Series 


Warners muck and Marl are mapped together as an 
undifferentiated unit in Sanilac County. On cultivated 
areas the muck is mixed with the marl. Warners soils 


are very poorly drained. They consist of black muck 
and gray mineral material that together are less than 
12 inches thick over gray or white marl. In some places 
the marl is at the surface. The native vegetation was 
elm, ash, willow, red maple, and some conifers. 

The Warners muck has shallower organic materials 
than. the Edwards muck, which is underlain by marl at 
depths of 12 to 42 inches. 

Profile description of Warners muck: 

OL O to 7 inches; black (10YR 2/1, miost) ; granular muck; 
contains various amounts of gray to light gray (10YR 
6/1, moist) marl and other mineral materials; mildly acid 
to strongly alkaline ; 5 to 10 inches thick. 

D, 7 to 12 inches; dark gray to gray (10YR 4/1 to 5/1, 
moist) ; marl lenses or streaks of black or very dark gray 
muck; calcareous; 8 to 10 inches thick. 

D: 12 inches+; gray to light gray (10YR 6/1 to 7/1, moist) ; 
marl containing numerous shell fragments. 

In cultivated areas the mucky material is mixed with 
marl and the plow layer contains a large amount of 
marl] material. In some areas the surface layer is largely 
marl and contains little or no organic material. The 
water table is at or near the surface. 

This mapping unit is chiefly in permanent pasture or 
second-growth forest. A few areas that have been 
cleared are used for truck crops and field crops. 


MAPPING UNIT 


‘WbAO Warners muck and Marl, 0 to 2 percent slopes. 
management unit M/me(IVW). 


Soil 


Washtenaw Series 


Washtenaw soils were developed from slightly acid to 
neutral, recently deposited, mineral overwash materials, 
of variable thickness, that overlie poorly drained mineral 
soils. These soils are in sloping areas in depressions that 
have no outlets. They are imperfectly to very poorly 
drained. The medium- to fine-textured materials that 
washed from adjacent slopes make up most of the de- 
posited materials. These accumulations are 8 to 42 inches 
thick. Where these soils are too wet to be cultivated, 
the vegetation 1s mostly marsh grasses or shrubs. 

Profile description of a Washtenaw silt loam: 


+1 “0 to 7 inches; silt loam; grayish brown to light brownish 
gray (1OYR 5/2 to 2.5Y 6/2, moist) ; weak, fine, granular 
structure; friable when moist; content of organic matter 
varies; slightly acid; 6 to 12 inches thick. 

+2 7 to 20 inches; loam to silt loam; light brownish gray 
(10¥R 6/2, moist), mottled with gray and pale yellow 
(10YR 5/1 and 2.5Y 7/4, moist) ; stratified; friable when 
moist; slightly acid to neutral; 3 to 80 inches thick. 

Aw 20 inches+; sandy loam to silty clay loam; very dark 
gray to dark gray (10YR 38/1 to 4/1, moist) ; moderate, 
coarse, blocky structure; slightly sticky when wet and 
firm when moist; relatively high content of organic mat- 
ter; slightly acid to neutral. 

The overwash materials range from sandy loam to 
silt loam in texture. Runoff is very slow, and many areas 
are ponded after heavy rains. Because of the Jack. of 
outlets, many areas are difficult to drain. These soils 
are generally used in the same way as adjacent upland 
soils. 

MAPPING UNITS 

WcAQ Washtenaw loam and silt loam, 0 to-2 percent slopes. 

Soil management unit L2c(1TIW). 


WcBO Washtenaw loam and silt loam, 2 to 6 percent slopes. 
Soil management unit L2c(TITW). 
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WdAO Washtenaw sandy loam and loam, 0 to 2 percent slopes. 
Soil management unit L2c(IITW). 

WdBO Washtenaw sandy loam and loam, 2 to 6 percent slopes. 
Soil management unit L2c(IIIW). 


Willette Series 


Willette soils consist of well-decomposed organic ma- 
terials that are 12 to 42 inches deep over clay to silty 
clay. The plants that make up the organic material were 
mostly woody. These soils are poorly to very poorly 
drained. They are in depressions, along large drainage- 
ways, or in isolated depressions in areas of greater re- 
lief. The native vegetation was mixed swamp hardwoods 
and conifers. Cutover and burned areas now support 
stands of alder, willow, and dogwood. 

Willette soils are shallower to the underlying mineral 
material than the Carlisle and Rifle soils. They are 
underlain by finer textured mineral material than are 
the Linwood and Tawas soils. 

Profile description of Willette muck: 

01 0 to 8 inches; woody muck; very dark grayish brown 
(1OYR 3/2, moist) ; well decomposed; moderate, medium, 
granular structure; soft; slightly acid; 8 to 12 inches 
thick. : 

02 8 to 15 inches; woody peat; dark brown (7.5YR 3/2, 
moist) ; well disintegrated ; medium to slightly acid; 5 to 
10 inches thick. 

08 #15 to 20 inches; mixture’ of woody and fibrous peat; 
brown and dark yellowish brown (7.5Y¥R 5/2 to 1OYR 
4/4, moist) ; slightly to medium acid; 5 to 10 inches thick. 

04 20 to 25 inches; sedimentary peat; dark reddish brown 
(5YR 3/2 to 8/4, moist); gelatinous; slightly acid; 2 to 
6 inches thick. 

D 25 inches+; silty clay; light gray (2.5Y 7/2, moist); 
massive (structureless) ; firm when moist and very hard 
when dry; calcareous. 

_The peat varies considerably in degree of disintegra- 
tion. In wet periods the water table is at or near the 
surface. 

Willette muck is mostly in permanent pasture or in 
second-growth forest. A few cleared and drained areas 
are usec. for special crops and field crops. 


MAPPING UNIT 


WeA0 Willette muck, 0 to 2 percent slopes. 
unit M/ic(1IIW). 


Soil management 


Use .and Management of Soils * 


A. farmer should know his soils if he is to manage them 
successfully and obtain high yields year after year. He 
should have some knowledge of the chernical and physical 
properties of the soils as far down as roots penetrate, and 
also of the slope, degree of erosion, and other character- 
istics visible at the surface. The soils ought to be studied 
so that their water relations are known as well as their 
needs for plant nutrients and tillage. It is important 
to know the kinds of fertilizer to use, the crops that can 
be profitably grown, and the cultural practices to use. 

Soils differ in texture, drainage, topography, content 
of organic matter, and other characteristics. These dif- 
ferences cause variations in productivity and in suita- 


*This section was wrttten by I. F. Scunetper, J. R. Gurray, 
R. L. Coox, and R. Lucas, Michigan State University, and C. A. 
EnarerG, Soil Conservation Service. 


bility for specific crops. ‘The differences among soils 
must be considered when a system of soil management 
is selected. 

This section consists of four main parts. In the first 
part, general practices of soil management are discussed. 
In the second part, the nationwide system of land capa- 
bility classification is described. The third part explains 
a system of placing soils in management groups and units 
according to specific soil characteristics that are im- 
portant in use and management and of denoting these 
by connotative symbols. In the fourth part are recom- 
mendations for management of soil management groups 
and units. 


General Practices of Soil Management 


Soils should be managed under a program that pro- 
vides (1) maintenance of organic matter; (2) suitable, 
cropping systems; (3) adequate fertilization and liming; 
(4) proper tillage and seeding; (5) artificial drainage; 
and (6) erosion control. 


Maintenance of organic matter 


The well-drained mineral soils in the county contain 
only a small or medium amount of organic matter. If 
these soils are to be productive for a long period, addi- 
tional organic matter must be supplied. 

Organic matter generally is supplied by additions of 
barnyard manure and by the roots, stubble, and crop 
residues that are left after harvesting. But most. farms 
in the county do not have enough barnyard manure to 
supplement crop residues. Additional organic matter 
should be supplied in other ways. : 

Farmers in the county have found that a catch crop 
will help supply the needed organic matter. Sweet- 
clover and clover are satisfactory catch crops on medium 
to moderately fine textured soils that contain enough lime 
to grow legumes. The clover is ordinarily seeded with 
a small grain and. plowed under in spring before a culti- 
vated crop is planted. On the coarser textured soils, rye 
is frequently seeded in fall and plowed under the follow- 
ing spring; then a cultivated crop is planted. On most 
soils, legume-and-grass crops add organic matter and 
improve the structure of the soil. 


Suitable cropping systems 


A good cropping system is one that combines soil- 
depleting and soil-building crops in such a way that 
production is kept at a high level. Corn, field beans, 
sugar beets, and other row crops are soil-depleting crops; 
they use a large amount of the plant nutrients in the soil. 
Unless these nutrients are replaced, the crops that follow 
the soil-depleting crops, have reduced yields. Alfalfa, 
clover, and other close-growing legumes may increase the 
yields of crops that follow them. This is partly because 
these legumes add nitrogen to the soil. Legumes, how- 
ever, draw heavily on mineral nutrients, which should 
be replaced by fertilizer and manure. 

If production is to be kept at a high level, a cropping 
system that protects the soil from erosion should be used. 
Table 4 lists the relative protectiveness.of different crop- 
ping systems in values that range from 20 for the least 
protective system to 99 for the most protective system. 
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Tas. 4.—Cropping systems and their relative protectiveness! 


[A, legume-grass; gm, green manure; O, spring grain; R, row crop; 
W, winter grain; (fe), field cultivator used] 


Relative Relative 

Cropping system protec- Cropping system protec- 

tiveness tiveness 
wee e eee eee eee 20 || AARWgmRW____- 78 
RemR___--------- 28 O.__----------- 78 
em. --------- 36 || AROW______----- 79 
RRO___---------- 39 || AARgmRO_____-- 79 
RRW____-------- 42 || AROgmW..._-_-- 80 
RWRRO______--- 44 || AARemRW_-_-__-- 80 
RO_...----------- 48 || AAARRO_____---- 80 
RgmROgm-_.-.-- -- 50 || ARW_____-------- 8L 
Joon —— 53 }| AAWRO_____-___- 82 
RemRWem__.---- 53 || AAROO___----_-- 84 
RWemRgmROgm _ 55 || AAWgmRO-_-_-____- 84 
ROO_.-_--------- 55 || AAROgm0O.____-_- 85 
ROgm___--------- 57 || AAROW___.---.-- 85 
RWem___.--.---- 61 || AARO_____---_--- 86 
ROgmOgm__------ 64 || AAROgmW_-_____- 86 
ARORO__.-___--- 66 || AARW__.-------- 87 
ARORW______---- 68 || AAAROW_ ___-_-- 88 
ARROW_._____---- 69 || AWO___---------- 88 
AROgmRO_-_-_---- 69 || AAARO__-__- ~~ 88 
ARWRW_-___----- 70 | AAARW___._2-__- 90 
AROgmRW_-_-_-_-_.- 71 |) AAAARO__.-2-__- 91 
ARWemRW. ____- 72 || AAAARW_______- 91 
ARgmROgmW_ -.- 72 || AAWO___---2---- 92 
AARORO___.----- 73 || AO___------------ 92 
AARORW_-_._---- 75 || AAOW___--_----- 93 
AAROgmRO-___-- 76 || AAAWO____-2 ~~~ 93 
AARRO__-_-_---- 77 || AW____---------- 94 
AROO___.-------- 77 |) AAQ____-2------- 96 
AARROW ____-.-- 77 || AAW____---_---_- 97 
AAROgmRW. ___- 77 || AA(fe)O___ ee 98 
AROgmO_.___..-- 78 || AA(fe) W____----_-- 98 
AARRW_._.------ 78 || AL_w------------- 99 


! Values in this table are based on ready reference prepared by 
the Soil Conservation Service. 


_In determining the values of relative protectiveness, it 
was assumed that all crop residues are plowed into the 
soil immediately before another crop is planted. The 
values in table 4 must be reduced if the plant residues are 
removed or if they are plowed under long before a crop 
is planted. Therefore, in rotations that consist of row 
crops and small grains, 15 must be subtracted from the 
value given. In rotations that include alfalfa, 8 must 
be subtracted for each row crop. 

Under minimum tillage, move intensive cropping sys- 
tems can be used than with conventional tillage operations. 


Fertilization and liming 


The ratio and grade of a fertilizer and the rate of 
application should be based on the results of soil tests 
(17). The samples tested should be representative of the 
field where the fertilizer is to be applied. Procedures 
for taking samples correctly are described in the Michigan 
State University Extension Folder F-278 (9). 

The moderately fine and fine textured soils generally 
contain larger quantities of potassium than phosphorus 
and need a fertilizer that contains twice as much phos- 
phoric acid as potash. The coarse-textured, or sandy, 
soils and the mucks generally need a fertilizer high in 
potash. 
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Fertilizér ratios, grades, and rates of application for 
named crops are recommended for the mineral soil man- 
agement groups in Sanilac County. These recommenda- 
tions are in tables that are found in the subsection, Man- 
agement by Groups and Units. 

Farm manure is a source of plant food and of organic 
matter as well. The manure should be stored, reinforced, 
and apphed with care. 

Lime is generally needed on the sandier upland soils 
in the county. If sufficient lime is not supplied, the seed- 
ings of alfalfa and clover may be unsuccessful. Table 5 
gives general quantities of ground limestone that should 
be applied to the light-colored soils in the county. The 


_ quantities of lime needed are given according to the pH, 


which is determined by tests, and by texture of the plow 
layer. If marl, sugar-factory lime, basic slag, or other 
liming materials are used, the limestone equivalent of 
the material should be determined. The rate of applica- 
tion should be adjusted according to the limestone equiva- 
lent and the results of soil tests. More exact: quantities 
than those mn table 5 can be determined from the results 
of soil tests made at the county soil-testing laboratory. 


TaBLe 5.—Ground limestone recommended to be applied 
on light-colored soils according to the reaction and texture 
of the plow layer 


Tons per acre on— 

Reaction (pH) of plow layer Sands Sandy Clay 

and loams loams 

loamy and and 

sands loams clays 
Very strongly acid (4.8-5.0)...2___ 3. 5-4. 5 | 4.5-5.5 | 5. 5-7. 0 
Strongly acid (5.0-5.5)__--___ 2 ee 2. 5-3. 5 | 3.5-4.5 | 4.5-5.5 
Medium acid (5.5-6.0)__-_--.-__-__ 1.5-2.5 | 2.5-3.5 | 3. 0-4.5 
Slightly acid (6.0-6.7)__-_---__--- 1.0-1.5 | 1.0-2.0 | 1.5-2.5 


Tilling and seeding 


Tilling causes the most important physical change that 
is made in a soil when it is cultivated. The surface sot] 
is loosened when crop residues are turned under and 
when weeds are controlled by tillage. The loosened sur- 
face soil permits easier penetration by plant roots and 
permits an increased intake of air and water. 

In some places, however, excessive disking, dragging, 
and harrowing have packed the soil so much that most 
of the advantages of plowing have been lost. Soils 
should not be plowed when they are so wet, that they 
puddle. Plowing a soil when it is wet may canse damage 
that lasts for years. Tilling operations that are not 
needed do not increase yields; they increase costs. 

After a good job of plowing, little additional tillage 
is needed. The soil may be leveled by trailing directly 
behind the plow a spike-tooth harrow or other light tillage 
implement. The seedbed can be made sufficiently firm by 
press wheels or by a cultipacker pulled behind the drill. 
With minimum tillage (4), more moisture is absorbed and 
runoff and water erosion are lessened. 
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Plowing and immediate planting are suggested for oats, 
barley, sugar beets, and corn but not for wheat and swm- 
mer seedings of alfalfa. For field beans and soybeans, 
plowing and immediate planting may not be advisable. 

Alfalfa seeded in winter wheat should be drilled in 
spring after the soil has thawed and dried. If seeded in 
spring grain, alfalfa or clover should be seeded in. bands. 
Sweet clover and mixtures of clover, such as sweet clover 
and mammoth clover, are suitable for use as green- 
manure crops. Green-manure crops can be seeded in 
corn by using a grass-seed box mounted on the cultivator. 
The seeding is done during the last cultivation of the 
corn. If the corn rows ‘are wide, a narrow seed drill 
can be used instead of a cultivator. 


Drainage 


Drainage is the main problem of management on the 
level, poorly drained soils and on some of the imperfectly 
drained soils. Jf adequate surface drainage and tile 
drainage are not provided, spring crops must be planted 
late, and yields are low. Crops, particularly those that 
take a long time to mature, do not have enough time to 
grow and produce high yields. Crops may be damaged 
by flooding when the rainfall is heavy in summer and 
early in fall. Field crops often have shallow roots be- 
cause drainage is poor, but yields can be increased by an 
adequate drainage system, Serious damage may occur 
during periods of drought when the natural water table 
is lowered too much in either the coarse-textured mineral 
soils or the organic soils. 


Controlling erosion 


On. sloping soils that are cultivated, the hazard of 
water erosion is reduced by tilling on the contour, strip- 
cropping, terracing, and keeping the natural waterways 
in grass. Windbreaks and windstrips reduce the hazard 


of wind erosion on the organic soils. 


Capability Grouping of the 
Soil Conservation Service® 


Capability grouping is a system of classification used 
to show the relative suitability of soils for crops, pasture, 
forestry, and wildlife cover. It is a practical grouping 
based on the needs and limitations of the soils, on the risks 
of damage to them and the crops growing on them, and 
also on the response to management. There are three 
levels above the soil mapping unit in this system. They 
ave the capability unit, subclass, and class. 

The capability unit, which also can be called a soil 
management unit, is the lowest level of the capability 
grouping. A capability unit is made up of soils similar 
in kind of management they need, in risk of damage, and 
in general suitability for use. 

The next broader grouping, the subclass, is used to 
indicate the dominant kind of limitation. The letter 
symbol “Ts” indicates that the main limiting factor is risk 


*’This subsection was prepared by C. A. Exeaperc, State Soil 
Scientist, Soil Conservation Service, United States Department of 
Agriculture. The rest of this report was prepared cooperatively 
by the Soil Conservation Service and the Michigan Agricultural 
Experiment Station, Michigan State University. 
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of water erosion if the plant cover is not maintained; 
“W” means that excess water retards plant growth or 
interferes with cultivation unless the soils have been 
artificially drained; and “S” shows that the soils are 
droughty, or unusually low in fertility. 

The broadest grouping, the capability class, is identi- 
fied by Roman numerals from I through VIII. All the 
soils in one capability class have limitations and manage- 
ment problems of about the same degree, but of different: 
kinds, as shown. by the subclass. All the Jand capability 
classes except class I may have one or more capability 
subclasses. 

In classes I, II, and III are soils that are suitable for 
annual or periodic cultivation of annual or short-lived 
crops. 

Class I soils are those that have the widest range of 
use and the least risk of damage. They are level, or 
nearly level, productive, either well-drained or easily 
drained, and easy to work. They can be cultivated with 
almost no risk of water and wind erosion and will re- 
main productive if managed with normal care. 

Class IT soils can be cropped regularly but do not have 
quite so wide a range of suitability as class I soils. Some 
class IT soils are gently sloping; consequently, they need 
moderate care to prevent erosion. Other soils in class IT 
may be slightly droughty. 

Class TIL soils'can be cropped regularly but have a 
narrower range of use than class II soils. They need 
even more careful management. 

In class IV are soils that should be cultivated only 
occasionally or only under very careful management. 

In classes V, VI, and VIT are soils that normally should 
not be cultivated for annual or short-lived crops, but they 
can be used for pasture or range, as woodland, or for 
wildlife cover. 

Class V soils are nearly level or gently sloping but are 
droughty, wet, low in fertility, or otherwise unsuitable 
for cultivation. 

Class VI soils are not suitable for crops, because they 
are steep or droughty or otherwise limited, but they give 
fair yields of forage or forest products. Some soils in 
class VI can, without damage, be cultivated enough so 
that fruit trees or forest trees can be set out or pasture 
crops seeded, 

Class VII soils provide only poor to fair yields of 
forage or forest products and have characteristics that 
limit them severely for these uses. 

Class VIII soils have practically no agricultural value. 
Some areas are usec as watersheds, as wildlife habitats, 
or for scenery. 

The designations of the soil management units in this 
report have been worked out cooperatively by the Soil 
Conservation Service, the Michigan Agricultural Experi- 
ment Station, and the Cooperative Extension Service in 
Michigan.. They consist of symbols, such as 2aA, 2aB, 
and 4bA, combinéd with the symbols for the capability 
classes and subclasses of the Soil Conservation Service. 
The symbols 2aA, 2aB, 4bA, and other similar symbols 
are explained in the third part of this section. 

Tn the outline that follows are brief descriptions of the 
soils that make up the classes, subclasses, and the soil 
management units in Sanilac County. 
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Class I—Deep, nearly level, productive souls that have 
few or no limitations that restrict their use. 

QA (I)—Nearly level, slightly eroded, light- 
colored, medium-textured, well-drained soils. 

QbA (1).—Nearly level, moderately dark colored, 
medium-textured soils formed under imper- 
fect. drainage. 

2cA(T).—Nearly level to gently sloping, dark- 
colored, medium-textured soils developed un- 

der poor drainage. 

Class IT.—Soils that have some limitations that reduce 
the choice of plants or require some conservation prac- 
‘tices. 

Subclass ITE.—Soils that are likely to erode if not 
protected. 

2aB(ITE)—Nearly level to gently sloping, 
slightly to moderately eroded, light-colored, 
medium-textured, well-drained soils. 

Subelass ITW.—Soils in which excess water may re- 
strict the choice of crops or require some corrective 
measures. 

2bB(IITW).—Gently to moderately sloping, 
slightly to moderately eroded, moderately 
dark colored, medinm-textured soils formed 
under imperfect drainage. 

Q2cA (IIW).—Nearly level, dark-colored, moder- 
ately fine textured soil developed under poor 
drainage. 

8bA (ITW).—Nearly level, moderately dark col- 
ored, moderately coarse textured soils formed 
under imperfect. drainage. 

8bB(ITW).—Gently sloping, slightly to moder- 
ately eroded, moderately dark colored, mod- 
erately coarse textured soils formed under 
imperfect drainage. 

38cA(ITW).—Nearly level to gently sloping, 
dark-colored, medium to moderately coarse 
textured soils developed under poor drainage. 

M/8c(ITW).—level, dark-colored, very poorly 
drained organic soils with coarse- to medium- 
textured mineral materials at depths of 12 to 
42 inches. 

Subclass ITS.—Soils that have moderate limitations 
of moderate moisture-holding capacity or an ero- 
sion hazard. 

8aA(IIS).—Nearly level, shghtly eroded, light- 
colored, moderately coarse textured, well- 
drained, somewhat droughty soils. 

8aB (ITS) —Gently sloping, slightly to severely 
eroded, light-colored, moderately coarse tex- 
tured, well-drained, somewhat droughty soils. 

Class IITI.—Soils that have severe limitations that require 
special conservation practices. 

Subelass TITE.—Soils that will erode if not pro- 
tected. 

9aB (TITE).—Gently sloping, severely eroded, 
light-colored, medium-textured, well-drained 
soils. 

9aC (IITE).—Moderately sloping, slightly to 
moderately eroded, light-colored, medium- 
textured, well to moderately well drained soils. 


Class ITT-—Continued 
Subclass ITIW.—Soils that may be severely limited 
by excess water. 

38bC (TITW).—Moderately sloping, slightly to 
moderately eroded, moderately dark colored, 
moderately coarse textured soils formed under 
imperfect drainage. 

4bA (IITW).—Nearly level, light to moderately 
dark colored, coarse-textured soils formed 
under good to imperfect drainage. 

4bB (IIIW).—Gently sloping, slightly eroded, 
light to moderately dark cclored, coarse-tex- 
tured soils formed ‘under good to imperfect 
drainage. 

4cA (IITW) —Nearly level, dark-colored, coarse 
to moderately coarse textured soils formed 
under poor drainage. 

4cB (TTIW) —Gently sloping, slightly eroded, 
dark-colored, coarse to moderately coarse tex- 
tured soils formed under poor drainage. 

L3b(TITTW).—Level to gently sloping, moder- 
ately dark colored, imperfectly to moderately 
well drained sandy loam alluvial soils. 

L2c(TIIW).—Nearly level: to gently sloping, 
dark-colored, moderately coarse to moderately 
fine textured alluvial soils developed under 
poor drainage. 

Mc(TITW).—Level, very poorly drained, deep 
organic soils, well to moderately well supplied 
with bases. 

M/1c(ITIW).—Level, dark-colored, very poorly 
drained organic soil with fine-textured min- 
eral materials at depths of 12 to 42 inches. 

Subclass TITS.—Soils that have severe limitations 
because of low fertility or low moisture-holding 
capacity, or wind and water erosion hazard, or a 
combination of these. 

3aC (ITIS).—Moderately sloping, slightly to se- 
verely eroded, light-colored, moderately coarse 
textured, well-drained, somewhat droughty 
soils. 

4aA (ITTS).—Nearly level, slightly eroded, light- 
colored, coarse-textured, well-drained, 
droughty soils. 

4a B (TITS).—Gently sloping, slightly to moder- 
ately eroded, light-colored, coarse-textured, 
well-drained, droughty soils. 

4aC (TTIS).—Moderately sloping, slightly to 
moderately eroded, light-colored, coarse-tex- 
tured, well-drained, droughty soils. 

Class IV.—Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. 

Subclass TVE.—Soils that will erode if not protected. 

QaC (IVE) .—Moderately sloping, severely 
eroded, light-colored, medium-textured, well- 
drained soils. 

90D (IVE).—Strongly sloping, shghtly to mod- 
erately eroded, light-colored, medium-tex- 
tured, well to moderately well drained soils. 

8bD(IVE).—Strongly sloping, slightly to mod- 
erately eroded, moderately dark colored, mod: 


SANILAC COUNTY, MICHIGAN 41 


Class [IV—Continued 

Subclass [VE—Continued 

erately coarse textured soils formed under 
imperfect drainage. 

Subclass IVW.—Soils that have very severe limita- 
tions because of excess water. 

4/Rb(IVW).—Nearly level to moderately slop- 
ing, slightly eroded, moderately dark colored, 
moderately well to imperfectly drained soils 
with sandstone bedrock at depths of 18 to 42 
inches. 

5SbA (IVW).—Nearly level to gently sloping, 
moderately dark colored sands developed un- 
der imperfect drainage. 

5cA. (IVW).—Nearly level, dark-colored sands 
formed under poor drainage. 

M/me(IVW) —Level, dark-colored, very poorly 
drained. organic soils less than 42 inches deep 
over maul. 

M/4c(IVW) —Level, dark-colored, very poorly 
drained organic soils with coarse-textured ma- 
terials at depths of 12 to 42 inches. 

Subclass ITVS.—Soils that have very severe limita- 
tions of Jow fertility, low moisture-holding ca- 
pacity, erosion, or a combination of these. 

38aD(IVS).—Strongly sloping, slightly to mod- 
erately eroded, hght-colored, moderately 
coarse textured, well-drained, somewhat 
droughty soils. 

4aD(IVS).—Strongly sloping, slightly to mod- 
evately evoded, light-colored, coarse-textured, 
well-drained, droughty soils. 

5aA(IVS).—Nearly level, slightly eroded, light- 
colored, well to moderately well drained, very 
dioughty sands. 

5aB(IVS).—Gently sloping, slightly eroded, 
light-colored, well to moderately well drained, 
very droughty sands. 

5aC (IVS) —Moderately sloping, slightly 
eroded, light-colored, we]1-drained, very 
droughty sands. 

Class V.—Soils that, have little or no erosion hazard, but 
have other limitations that make them generally un- 
suitable for cultivation and limit their use to pasture, 
woodland, or wildlife cover. 

Subclass VW.—Soils that ave permanently wet or 
highly susceptible to flooding. 

L3c(VW).—Level to gently sloping, dark-col- 
ored, moderately coarse to medium-textured 
alluvial soils developed under poor drainage. 

Class VI.—Soils that have severe limitations that make 
them generally unsuitable for cultivation and limit 
their use largely to pasture, woodland, ov wildlife 
cover, 

Subclass VIE.—Soils that are highly susceptible to 
erosion. ; 

2a.D(VIE).—Strongly sloping, severely eroded, 
light-colored, medium-textured, well-drained, 
soils. 

2aE (VIE).—Steep, slightly to severely eroded, 
light-colored, medium-textured, well-drained, 
soils. 


Class VI—Continued 

Subclass VIS.—Soils that have severe limitations of 
low fertility and moderately low moisture-holding 
capacity. 

3ali(VIS).—Strongly sloping or steep, moder- 
ately or severely eroded, light-colored, moder- 
ately coarse textured, well-drained, somewhat 
droughty soils. 

Class VII—Soils unsuitable for cultivation and with 
very severe limitations that restrict their use largely 
to pasture, woodland, or wildlife cover. 

Subclass VIIS.—Soils that have very severe limita- 
tions because of low fertility or low moisture- 
holding capacity, or wind and water erosion, or a 
combination of these. 

4a (VIIS).—Steep, slightly to severely eroded, 
light-colored, coarse-textured, well-drained, 
droughty soils. 

5aD(VIIS).—Strongly sloping to steep, slightly 
to severely eroded, light-colored, well-drained, 
very droughty sands, 

5.8aA.(VIIS).—Nearly level to gently sloping, 
slightly eroded, light-colored, well to im- 
perfectly drained, extremely droughty sands. 

5.8aC0(VIIS).—Gently sloping to steep, slightly 
to severely eroded, light-colored, well-drained, 
extremely droughty sands. 

Class VITI.—Soils not suitable for the commercial pro- 
duction of crops, grasses, or trees. 

Subclass VITEW.—-Soils not suited to commercial 
plants, because of excess water. 

Mc-a(VITIW).—lLevel, very poorly 
deep, raw, acid peats. 

Subclass VIIIS.—Soils not suited to commercial 
plants because of varied limitations. 

S(VITIS).—Miscellaneous land types. 


drained, 


Soil Management Groups and Units 


This subsection explains how the soils are-grouped for 
easy reference to their management needs and potentials. 
Soils in a similar position on the landscape, made up of 
similar materials, having about the same degree of natu- 
ral drainage, and having similar soil qualities are called 
a management group. Some of the management groups 
are subdivided into management units according to per- 
centage of slope and degree of erosion. Other manage- 
ment groups-consist of level or nearly level soils, and a 
management unit in one of these groups consists of the 
same soils as the group. Soils in a management unit are 
enough alike to be suitable for the same crops and cropping 
systems, to have about the same needs for management of 
soil and control of water, and to respond similarly to treat- 
ment. Management units are the same groups of soils as 
the capability units described in the subsection on 
capability grouping. 

Table 6 shows the relationships among soil management 
groups in Sanilac County. 

For groups of mineral soils on uplands, the dominant, 
overall average textural class of soil material is given a 
number: 2, clay loam, silt loam, or loam; 3, sandy loam; 
4, loamy sand; 5, sand; and 5.8, extremely droughty sand. 
Natural drainage is shown by a small letter: a, well or 
moderately well, drained; b, imperfectly drained; andl c, 
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poorly or very poorly drained. The symbol 2a thus desig- 
nates a group of upland soils that developed from loam, 
silt loam, or clay Joam parent materials that are well 
drained or moderately well drained. 


TaBLe 6.—Relationships of soil management growps 


Natural drainage 
Position and texture of Well or Imper- | Poorly 
parent material moder- fectly or very 
ately well | drained: | poorly 
drained: drained: 
{a) (b) (c) 
Upland soils: 
2—Loam, silt loam, or clay | 2a____--- 2b__ 2 2c. 
loam. 
3—Sandy loam__.-__--._--.- 38__..--- 3b... 3c. 
4—Loamy sand_______--..--- 4dallio Le 4b_.- 8. 4c. 
5—Sandy, very droughty - -- -- 5a. 02-28. 5b_.----- 5e. 
5.3—Sand, extremely droughty_| 5.3a__---|.--------- 
Lowland soils, L: 
L2—Stratified; moderately |_..-.-----|---------- L2c. 
coarse to moderately 
fine textured. 
L3—Stratified; moderately |_.---.---- L3b__-__. L3e 
coarse to medium tex- 
tured. 
Organic soils, M: 
Deep, acidic_.______.----.---|----------|---------- Mce-a. 
Deep, basic..........--_..-_-|.-----.--.)---------- Me. 
Organic material over clay or |__.-------|---------- M/lc. 
silty clay at 12 to 42 inches. 
Organic material over marl at |___...----|---------- M/me. 
12 to 42 inches. 
Organic material over sandy |___---_----|---------- M/3c. 
loam or clay loam at 12 to 42 
inches. 
Organic material over loamy j------.---|---------- M/4c. 
sand at 12 to 42 inches. 


Well and moderately well drained soils in this county 
have a light-colored surface layer and a yellow, brown, or 
reddish-brown subsoil that is bright colored and nearly 
free from mottling. Imperfectly drained soils have a 
darker colored surface layer and a mottled subsoil of 
mixed yellow, gray, brown, and orange colors. Poorly 
drained soils have a dark-colored’ surface layer that, m 
many places, is mucky; the subsoil is predominantly gray, 
mottled with brown and orange. 

Lowland (Alluvial) mineral soils that consist of strati- 
fied layers are given a symbol that begins with an L. To 
this is added a figure to indicate texture and a small letter 
to designate the 3 natural drainage. 

Organic soils are given sy mbols that start with the capi- 
tal letter M. The group of deep, strongly acid organic 
soils is given the symbol Mc-a. Deep, neutral or “only 
slightly ‘acid soils are given the symbol Mc. Shallow or- 

ganic soils, which consist of 12 to 42 inches of peat or 
muck over mineral materials, are grouped by texture or 
composition of the mineral materials: Over clay, M/1; 
over marl, M/m, over loam or sandy loam M/8; and over 
loamy sand or sand, M/4. The small letter “c” is added 
to all organic soils to indicate they are poorly to very 
poorly drained. 

Many properties of a soil depend on its texture and 
natural drainage. The descriptive symbols of the soil 
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management groups, therefore, connote some of the prop- 
erties of the soils in each group. 

The moderately fine textured and medium-textured, 
well-drained soils (management group 2a) can hold more 
moisture against gravity than the coarse-textured, well- 
drained soils. Consequently, they are likely to have more 
moisture available for crops than the coarser textured 
soils of management group 5a. 

The coarse-textured soils (management group 5a) ab- 
sorb water more rapidly than the finer textured soils and, 
therefore, lose less water in runoff. But the larger quan- 
tity of water that enters the coarse-textured soils removes 
lime and soluble materials to greater depths. The coarse- 
textured, or sandy, soils originally contained a smaller 
amount of available plant nutrients than the fine-textured 
ones. ‘These sandy soils are better suited to deep-rooted 
crops or to crops that grow during the moister, cooler 
parts of the year. Under natural conditions, the sandy, 
coarse-textured upland soils normally are Jess fertile than 
the finer textured, well-drained soils of management group 
2a. 

The greatest amounts of organic matter accumulated 
in soils that weve formed under poor drainage. Conse- 
quently, in soils that formed from parent, materials of 
similar texture, the poorly drained mineral soils are better 
supplied with organic matter than are the well-drained 
ones. Organic matter is the natural source of nitr ogen in 
soils; it increases the available moisture-holding capacity. 
The poorly drained soils, therefore, are naturally better 
supplied with nitrogen than better drained sols that 
formed from similar parent materials. They have a 
higher capacity for holding available moisture than the 
better drained soils. 

Soils that were formed undev imperfect and poor drain- 
age normally require artificial drainage before they can 
be cultivated. These soils ‘receive runoff from adjoining 
slopes. The coarsest textured soils that need to be drained 
(management groups 5b and 5c) are so permeable that 
only ditches may be required. In the finer textured soils, 
tile lines are usually needed in addition to the ditches. 
The tile lines should be spaced closer together in the finer 
textured soils than they are in the coarser textured soils. 

Poorly drained mineral soils are slightly acid to moder- 
ately alkaline. ven if they ave on nearly level to gentle 
slopes, these poorly drained soils are Jess acid than the 
well and moderately well drained soils. 

Clay and organic materials hold the mineral soil parti- 
cles together in clumps, or agevegates, and thereby impart 
good tilth to the soils, The well-drained, sandy soils con- 
tain the least organic matter and clay. "Unless they are 
protected by a vegetative cover or by windbreaks, they 
are more hkely to ‘be moved by water and wind than the 
finer textured soils. 

Because our knowledge concerning the use and manage- 
ment of soils is constantly increasing, the groupings de- 
scribed probably will be changed as more “knowledge is 
gained. Management pr oblems should be analyzed in 
terms of soil characteristics so that a knowledge of the 
soils is used as a basis to the solution of the problems. 


Soil management units 


Most groups of well-drained upland mineral soils are 
divided into soil management units according to slope and 
degree of erosion. <A capital letter placed after the group 
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symbol designates the range of slope; for example, the 
“B” m management group 2aB. The slope ranges are 
defined in the subsection, Management by Groups and 
Units. 

Table 7 lists the map symbols of each mapping unit in 
Sanilac County and gives the management unit for each. 


TaBLe 7.—Guide to mapping units and soil management 


ums 
Mapping Management 
Map symbol unit Soil management unit 
described unit - described 
on page on page— 
AaAO__-_-..--- 9) M/4c(IVW)_-__--- 71 
AbAO__.-----_-.- 9 } L3e(VW)-__------- 69 
AbBO__.-_---__-_- 9 | L38e(VW)--------- 69 
AcAO__.------- 9 | L3bCIIW)------- 69 
AcBO___-__-----__ 9 | L3bQTIW)-_------ 69 
AdAO___------2-- 9 | L38e(VW)__.------ 69 
AdBO___---.----- 9 | L8e(VW)__-.----- 69 
AeAO___-..----.- 10 | S5bA(TIVW)_.2 2 67 
AeB1__---__-_..- 10 | 5bA(IVW)._------- 67 
BaAO..------_-_. 10,| 3cA(ITW).------- 58 
CaAO_.---..___.- 11 | 2bA(I)_.--__-_--. 49 
CaBl__-----.__-- 11 | 2bBCTW)__--_ 2. - 50 
CaC2__.-.------- 11 | 2bB(IW)__------ 50 
CbhAO_..------._- 11 | 2bA(D_---------- 49 
CbB1_----.._2--- 11 | 2bBUIW)__.----- 50 
CbB2__----._._-- 11 | 2bBCTW)__------ 50 
CcAO_...2------- 11 | Me(IIW)_------- 72 
CdAQ__----.-_--- 12 | Mc(IIIW)_-.----- 72 
Ce_._---------.- 12 | S(VITIS)--------- 72 
CfAO_--_.-----.- 12 | 3bA(CIIW).-_----- 56 
CfBI_._-------- 12 | 83bBCIIW)__------ 57 
CgAl_.--------_- 13 | 5aA(IVS8)__..----- 65 
CgBl__----____-- 13 | 5aB(IVS)__-.0---- 65 
EaAl_.--.-----.- 13 | 5.3aA(VITS)_---- 68 
EaBl_..-------_- 13 | 5.38aA(VIIS)-_.--_- 68 
EaC1__--------_- 13 | 5.3aC(VIIS8)_____- 68 
EbAO__---...---- 13 | 5.3aA(VIIS)_..--- 68 
EbCO__----..---- 13 | 5.8aC(VIIS)-.---- 68 
EcAO__---.------ 14 | 4cA(TITW)_-.- 63 
EcB1__----.---_- 14 | 4eB(IIIW)_ ~~~ ~~~ 64 
EdAO__-.-----__- 14 | M/mc(IVW)_---_- 71 
EeAOQ_----------- 15 | 4cA(ITTW)_ ~~~ --- 63 
EeBl_._-_-----.- 15 | 4eBCTITW)_-~-2-- 64 
GaCl1_..------2-- 15 | 2aC(IITTs)_._-2 2-28. 47 
GaC2__----.----- 15 | 2QaC(ITIE)_ 222-2. 47 
GaD2____-22 22 15 | 2aD(IV¥)___---_- 48 
GbAQ_.---------- 16 | 4bACITIW)__----- 62 
GbB1_-._--___--_- 16 | 4bBCTIW)--~.---- 63 
C_--------- +e 16 | S(VITIS)___.--_-- 72 
GdAO__.--------- 16 | Me-a(VITIW) - - -- 71 
GeAl..---------- 17 | 2aA(T)_._.------- 45 
GeBl_.-_.---__.- 17 | 2aB(ITE)__..-___- 46 
GeB2__---2--.-_- 17 | 2aB (IIT) __._----- 46 
GeC1___-_--------- 17 | 2aC(TITHs)____---- 47 
GeC2___-..--.--- 17 | 2aC(TIs)_..----- 47 
GeC3_.._.------- 17 | 2aC(IVE)_____--_ 48 
GeD1__---2-.-_- 17 | 2aD(IVE)__-. 2. 48 
GeD2__.-____.- 17 | 2QaDGVE)_____ ' 48 
GeD3__.---_._.- 17 | 2aD(VIE)_-~-___- 49 
GfAl_..-_-_____- 17 | QaA(D).-.----- 45 
GfA2_._-_---_--- 17 | 2aBCIIE)__..----. 46 
GfB1__-__----. 17 | 2aB(II)__-.-2_-_ AG 
GfB2____-_- 2-8 17 | 2aB(TTs)_..-22 2 46 
GfB3__-_..-_---- 17 | 2aB(TITE).---22.. 47 
GfiC1__---.------- 17 | 2aCCIITE)_-- 22. : AT 
GiC2____- 2-8 17 | 2aC(ITE)___.2__- 47 
GiC3_-._-._-___- 17 | 2aC(IVE).-_-2-_- 48 
GfDt__________-- 18 | 2aD(IVE)_-.----- 48 
GfD2__-..-----_- 18 | 2aD(UVI)__2 48 
GfD3__----22---- 18 | 2aD(VITE)____ 49 
GfEl_-_--2----- 18 | 2aE(VIE)___ 2... 49 
GfE2_.- 2 --__- 18 | 2aE(VIE)_----.-- 49 
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units—Continued 
Mapping Managemen 
Map symbol unit Soil management unit 
described unit described 
on page— on page— 
GfE3___--------- 18 | 2aE(VIE)._---.-- 49 
HaAO_.-.------_- 18 | Mc(IITW)-_------ 72 
HbAO__--------- 19 | Mc(IIIW)-------- 72 
HcB1_----------- 19 | 2aB(ITE)_..------ 46 
laAQ__----------- 20 | 4bACITIW)-__----- 62 
faBle 2. 20 | 4bBCTIW)_-__--- 63 
IbAO_------ ewe 21 | 4bACTIIW)~_------ 62 
IbB1_-------__-. 21 | 4bB(IITW)-.------ 63 
\cAQ__------- 2 - 20 | 4bA(TITW)------- 62 
[1 2) ee 20 | 4bB(IITW).------ 63 
IcCi_.--.- 8. 20 | 4aC(IITS)__------ 61 
IcD1.--2-------- 20 | 4aD(VS8)_------- 61 
JaAO_----2 2-8. 21 | 2eACIIW)-------- 52 
KaAl__--.----.-- 21 | 5aA(IVS)___----_- 65 
KaBl__.-----___- 21 | 5aB(IVS)-.---__-- 65 
KaCi_----------. 21} 5SaD(VIIS)_---_-_- 66 
KbAO_-.--------- 22 | L3c(VW)-__------- 69 
La-.------------ 22 | S(VITIS)-------.. 72 
Lb. ------ eee 22 | S(VITIS)--------- 72 
Le.------------- 22 | S(VITIS).-------- 72 
LdAO_..--------- 22 | M/3c(IIW)_------ 71 
LeAO_---._-----. 23 | M/3c(IIW)-----.- 71 
LfAO..-.-------- 93 | 2bA(I).-________. 49 
LfB1__---------. 23 | 2bBOTW)_-_----- 50 
LfB2__.---2. ee 23 | 2bBCITW)-___.---- 50 
LgA0__---2------ 23 | 2bA(I)_-------__- 49 
LgBl_.--------.. 23 | 2bBUIW)-_-_------ 50 
LgB2_._..-------- 23 | 2bBOIW)-------- 50 
LoCl_----------. 23 | 2bBUTW)-------- 50 
MaAl_---.2----- 24 | 3aA(IIS)_-------. 53 
MaB1__-----___. 24 | 3aB(IIS)_-_-----_- 54 
MaB2_-____.___- 24 | 3aBCIIS)_--_---.- 54 
MaC1_.-----_-_- 24 | 3aC(IITS)-----__. 55 
MaC2__..-----.- 24} 3aC(IIIS)._------ 55 
MaD1_.-.-____.. 24) 3aD(IVS)__------ 55 
MaD2.__.._____- 24 | 3aD(IVS)__.-___- 55 
MaD3_-_-_______ 24 | 3a(VIS).--.-___- 56 
bAI_---------- 24 | 3aA(IIS8)--------- 53 
bB1_---------- 24 | 38aB(IIS)_-----__- 54. 
bB3__-_-.._ Le 24 | 3aB(IIS).-----_-_ 54 
bC1_-_ 22 -e- 24 | 3aC(ITIS)_-----.- 55 
MbC2___.--__---_- 24 | 3aC(ITT§8)_-----.- 55 
MbD1-_---____.- 24 | 3aD(IVS8)___--.-- 55 
bE3_-_--___2.- 24 | 3aH(VIS)..._----. 56 
McAQ_--------.- 25 | 3bA(ITW)_----_-. 56 
cB1_---- ee 25 | 3bBCIW)--_------ 57 
were een nnn eee 25 | S(VIIIS)------_-- 72 
MeA1_.------_-- 25 | 4aA(ITIS)_--- 22 59 
MeB1__-.-.____.- 25 | 4aB(ITIS)--.----- 60 
MeB2_.--------- 25 | 4aB(ITIS)_-----__ 60 
MeC1__----____. 25 | 4aC(IITS)__-_-.-_. 61 
MeC2...-------- 25 | 4aC(ITIS).----_-- 61 
MeD1__---____.. 25 | 4aE(VIIS)_-----_- 62 
MeD2__..2 22228 25 | 4a (VIIS)___.22__ 62 
eD3____-.____. 25 | 4ali(VITS)___-__-. 62 
MfA1__-.2------- 26 | 2aA(D__--------- 45 
MfB1_------2 _- 26 | 2aBCIIE)__-_--_-. 46 
MfB2__----.. 2 26 | 2aB(ITE)_..-.-__-. 46 
MfB3___---.-___- 26 | 2aB(TITE)_---___. 47 
MfC1__---------- 26 | QaC(IIIW)__--_-_- 47 
MfC2___---2___ 2 26 | 2aC(IITW)___..___ 47 
MfC3_-..-------- 26 | 2aC(IVE)__------ 48 
MfD1._-.. 22 Le 26 | 2aD(IVB)___-_-__ 48 
MfD2____-.____- 26 | 2aD(VIE)___. 48 
MfD3___--____.- 26 | 2aD(VIE)__-_.-_- 49 
MfE2_..-.-----2. 26 | 2Qalkk(VIE)_. 222 _- 49 
MgAl____---...- 26 | 2aA(I)_---------- 45 
MgB1___---___.- 26 | 2aBCIE)__.- 22 . 46 
MgB2_____..____- 26 | 2aBCITE)_.---_ 2. 46 
MeC1._---.----- 26 | 2aC(IIIE)_.---__- 47 
MeC2__..._-_-.- 26 | 2aC(IIIE)..--.--_ 47 
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TABLE 7.—Guide to mapping units and soil management 
umis—Continued 


Mapping Management 
Map symbol unit Soil management unit 

described unit described 

on page— on page— 
MhA1__-----.--- 27 | 5aA(IVS8)__..----- 65 
MhB1_---------- 27 | 5aB(IVS8)__..----- 65 
MkC1.-.-------- 27 | BaC(IV8)___------ 66 
MkD2___.-__..-- 27 | 5aD(VIIS)_------ 66 
MmC1____------- 27 | 4aCCITIS8)__-.----- 61 
MmC2_____.----- 27 | 4aC(III8)__------ 61 
MnAl__--------- 28 | 4aACIITS)_.------ 59 
MnB1__--------- 28 | 4aB(TIS8)_.------ 60 
MnB2___-----_--- 28 | 4aB(IITS)-------- 60 
MnC1__-.-_..-.. 28 | 4aC(ITIS)_--_---- 61 
MnC2____._--_--- 28 | 4aC(ITI§)__------ 61 
MnD1__._-_----- 28 | 4aD(IVS).------- 61 
MnD2____-__---- 28 | 4aD(IVS8)_------- 61 
NaAl___.-------- 28 | 3aA(ITS)_-------- 53 
NaBl_.---.------ 28 | 3aB(IIS)_-------- 54, 
NaC1_.----2----- 28 | 8aC(ITI8)-_------- 55 
NaC2___---_---_- 28 | 3aC(ITIS)-_-_----- 55 
OaAO___.-------- 29 | 4bA(TITW)-_------ 62 
OaBl_.___.-_----- 29 | 4bBCTIW)-_-_----- 63 
PaAO_----------- 29 | M/3c(ITW) _------ 71 
PbAO._.---_----- 29 | M/3c(IIW) .------ 71 
PcAQ_._-_..----- 30 | 2cA(I)_---- w----- 52 
PcB1.-.-.------- 30 | 2cA(T)__--------- 52 
PdAQ_.----__2--- 30 | 2cA(I)_-.-------- 52 
PeAOQ__--_--_--.. 30 | 2cA(T)_-_-------- 52 
PfAO_.--.--_---- 30 | 2bA(T)__--------- 49 
RaAO__---------- 31 | 3bACIIW)-_------- 56 
RaBi_.----___-_- 31 | 3bBUIIW)-------- 57 
RbAO.----.------ 31 | Mc(IIIW)_------- 72 
RcAO_..--------- 32 | 5cA(IVW)-_-.----- 68 
RdAO__.-.------- 32 | 5eA(IVW)_------- 68 
ReAtl_-----_----- 32 | 5.3aA(VIITS) ------ 68 
ReBl_.--.------- 32 | 5.3aA(VIIS)------ 68 
ReB3_.--.--.---- 32 | 5.3aC(VIIS)------ 68 
ReC1_-2--------- 32 | 5.3aC(VIIS)------ 68 
ReC2___._------- 32 | 5.3aC(VIIS) ------ 68 
ReDi_----------- 32 | 5.3aC(VIIS) ------ 68 
ReD3__--_--_.-_- 32 | 5.3aC(VIIS)------ 68 
SaAO__---------- 33 | 3bA(IIW)-------- 56 
SaBl._--.--.---- 33 | 3bB(IIW)-------- 57 
SbAO_.---------- 33 | 8bACIIW)_------- 56 
SbB1_--.--__---- 33 | 8bBUIW)-------- 57 
SbB2__--.-___--- 33 | 3bB(IITW)-------- 57 
SbC1__---------- 33 | 83bC(IITW)------- 57 
SbC2__-_.-__---- 33 | 3bC(IITW)------- 57 
SbD1_.--_-__---- 33 | 3bD(IVIE)__------ 57 
SbD2__.._-__----- 33 | 3bD(EVE)_-_--_-- 57 
ScAQ_----------- 34) Me-a(VIITW) ---- 71 
TaAO.----------- 34 | 2cA(I)___-.------ 52 
TbAO_.----_----- 34 | 2ceA(I)----------- 52 
TcAO__---------- 34 | M/4c(IVW)_-_-.-- 71 
TdAO__---------- 34 | 2cA(T)..--------- 52 
TeAO_.---------- 35 ) 5cACIVW)__------ 68 
TfAQ._----------- 35 | 3cA(IIW)_-.----- 58 
TgA0_.---------- 35 | 3cACIIW)-_------ 58 
TgBl__.-_--.---- 35 | 3cACIIW).------- 58 
ThAO.__---------- 36 | 4/Rb(VW)__-_---- 63 
ThBI_.---------- 36 | 4/RbUVW)__---_- 63 
ThCt__---------- 36 1 4/Rb(IVW)._.----- 63 
WaA0___-------- 36 | L2e(LTIW)_-.----- 69 
WbAO. ..-------- 36 | M/mc(IVW)-_----- 71 
WcA0___-------- 36 | L2c(ITIW)-___----- 69 
WeBO0_---------- 36 | L2c(IITW)___----- 69 
WdAO_---------- 37 | L2c(IIIW)___----- 69 
WdBO-_---------- 37 | L2c(TITW)---.---- 69 
WeA0_-.--------- 37 | M/1c(IITW)--_--- 71 


In table 7, the capability class and subelass designation 
of the Soil Conservation Service is shown in parentheses. 


The capability unit designation used in Sanilac County 
by the Soil Conservation Service consists of the complete 
symbols in the table; for example, 2aB (ITE). 


Management by Groups and Units 


In this subsection, a discussion of the management 
group precedes the discussions of the soil management 
units that make up the group. In the discussion of a 
group are general descriptions of the soils that make up 
the group, suggested crop rotations, and recommended 
ratios and. grades of fertilizer as well as rates of applica- 
tion. Other suggestions that apply to the group as a 
whole are also included. 

Suggested rotations and their value of relative protec- 
tiveness are given for all management groups of well- 
drained soils except group 5.3a. The protectiveness of a 
cropping system depends on how well the system controls 
erosion and maintains tilth and productivity. It varies 
with the completeness of its ground cover and the pro- 
portion of the year that crops cover the soil. TLLegume- 
grasses provide more complete cover than small grains, 
and small grains more than row crops. Rotations that 
require changing the crop are less protective than contin- 
uous forage or forest. This is because the soil is not cov- 
ered while the new crop is being established. Erosion 
losses are decreased by planting a green-manure crop 
with a row crop, or by using a field cultivator when the 
soil is prepared for seeding legume-grass with a small 
grain. The values of relative protectiveness of 64 crop- 
ping systems are given in table 4. 

In the descriptions of the management units, the soils 
that make up the units are listed and described generally. 
The uses of the soils in the unit, crop suitability, and sug- 
gested management are given. Estimated yields are listed 
for two levels of management—prevailing management 
and improved management. 

Under prevailing management, some legume-grass is 
used in the crop rotation. Barnyard manure that is pro- 
duced on the farms is returned to the soils. Lime is ap- 
plied, although in many places in insufficient amounts. 
Some commercial fertilizer is applied. In most places, a 
fairly regular rotation is used, but row crops are grown 
much. of the time. Poorly drained areas are artificially 
drained, in most places by tile. On the more rolling or 
sandy soils, the rotations include a larger proportion of a 
leeume-grass than do those on the more nearly level, finer 
textured soils, where more row crops or small grains are 
grown. 

Under improved management, the proper proportion 
of row crops to legume-grass crops is used. The quantity 
of lime used is determined by soil tests. Fertilization is 
also determined by soil tests and is based on the amounts 
and kinds of plant food needed by the crop. Where 
needed, an adequate system of artificial drainage is in- 
stalled. Improved varieties of plants and high-quality 
seeds are used. Other conservation practices are used, 
where needed, to reduce erosion and to improve the mois- 
ture content. These practices are contour tillage, strip- 
cropping, terracing, and the construction of diversion 
ditches. 

The crop yields listed are averages that might be ex- 
pected over a period of several years under the two 
broadly defined kinds of management. Because the 
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amount and distribution of rainfall and the length of the 
growing season vary, these yields cannot be expected 
every year. Nor can the yields be expected on every 
farm. Soils differ rom place to place, and management 
differs from farm to farm. The yields are the best esti- 
mates of relative productivity that can now be made for. 
the soils in the management units. 


Soil management group 2a 


Soil management group 2a consists mainly of light- 
colored, medium-textured, well-drained soils that formed 
from loam to silty .clay loam parent materials. 

The management units within this group have different 
slope ranges and different degrees of erosion. The slope 
ranges are designated by capital letters that follow the 
group symbol. In group 2a, the capital letters and the 
slopes they stand for are: 


A___u--- +e 0 to 2 percent slopes (nearly level). 
Bee 2 to 6 percent slopes (gently sloping). 

[6 6 to 12 percent slopes (moderately sloping). 

D______ 12 to 18 percent slopes (strongly sloping). 
Hii 18+ percent slopes. (steep). 


In this management group, the soils that have the 
steeper and longer slopes need the more protective crop- 
ping system. The len gth of slope is the distance that wa- 
ter normally flows on the slope before it enters a drain- 
ageway. The more eroded soils also require a more pro- 
tective cropping system. 

Practices for controlling water erosion protect the soil 
and allow the farmer to grow more row crops and small 
grains. Without practices to control water erosion, a 
ROgm (57)° rotation is effective for the soils in manage- 
ment unit 2aA (I) but the more protective rotation ARW 
(81) is needed for the more sloping soils in management 
unit 2aB (ITE). Management unit 2aC(IITE) has soils 
with slopes of 6 to 12 percent and needs an AAO(96) ro- 
tation unless practices are used to control water erosion. 
With contour tillage, unit 2aC (IIT) needs an AAAARO 
(91) rotation; with stripcropping, an AARO (86) rota- 
tion; and with terracing, an ARWemRW (72) rotation. 
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In table 8, crop rotations are recommended for each 
soil management unit in group 2a. These rotations are 
the least protective that can be recommended for safe use 
under the practices of erosion control named in table 8. 
The rotations listed in table 4 that have a value of rela- 
tive. protectiveness less than those in table 8 do not ade- 
quately protect the soil if it is cultivated under the prac- 
tices named. Cropping systems that have a greater value 
should adequately protect the soil. Minimum tillage, the 
removal of crop residues, and other practices may affect 
the amount of protection required. ‘The protection needed 
decreases with a decrease in slope and as other erosion 
contro] practices are used. 

The rotations recommended in table 8 are based on a 
slope 200 feet long. Except where terraces are used, a 
more protective rotation than that given is needed on a 
slope longer than 200 feet. A slightly less protective rota- 
tion can be used on a slope shorter than 200 feet. 

‘The soils in management group 2a have a low natural 
supply of organic matter. Unless properly managed, 
these soils tend to be crusted on the surface or compacted. 
Thus, conditions unfavorable for the growth of roots and 
the absorption of water are created. Organic matter can 
be supplied (1) by crop: rotations that provide deep- 
rooted crops, (2) by crop residues left, on the field, and 
(8) by additions of manure. 

Fertilizer ratios, erades, and rates of application should 
be selected according to the crop to be grown, the kind of 
soil, and the results of soil tests. In table 9, for named 
crops, are suggested ratios, grades, and. rates for applica- 
tion of fertilizer to the soils in groups 2a and 2b, when the 
soil tests are as medicated in the table. 


SOIL MANAGEMENT UNIT 2aA(1) 


Nearly levet, slightly eroded, light-colored, mediwm-tea- 
tured, well-drained sotls 


GeAl Guelph loam, 0 to 2 percent slopes, slightly eroded. 
GfAl Guelph loam and silt loam, 0 to 2 percent slopes, slightly 
eroded. 


®*The meaning of the symbols for rotations and relative protec- 
tiveness are given in table 4. 


Tasie 8.—Suggested crop rotations that give the least amountiof protection that can be safely used, under named practices 
of water-erosion control, for the sou management units in group 2a 


Practices of water-erosion control 
Soil management | Slope Erosion 
unit 
None Contour tillage Stripcropping Terracing 

. Percent 
2aA(T).---- ee 0-2 Slight..--.--2-222 eee ROgm 1(57)2 ___| Not used.___-__- Not used._--_-- Not used. 
2aB(II)__~_-_2 2-6 Slight and moderate_____---- ARW (81)____-- AARRO(77)__--}| AAARRO(80)_--| ROgm(57). 
2aB(IITH)._ 22. 2-6 Severe_.... --------_------- AAAARO(91)_.-| AAARRO(80)__.] AARO(86)__----| ARROW(69). 
2aC(TITE)_-.-__- 6-12 Slight and moderate_____-_-- AO(96)____-_- AAAARO(91)___| AARO(86)___--- ARWemRW(72). 
SS eLLVE, ween ee 6-12 everes eee ene AAO(96)____--- AAAARO(91)___| AARO(86)__..-. AARRO(77). 
2aD(IVE)...___- 12-18 | Slight and moderate. __._.--~ AAW(97)_ Ue AAW(97)_..-.--| A AAAROOD Le Not recommended. 
2aD (VIE). 12-18 Severe. .o.02 220-222 ee. AAW(97)___-__- AAW(97)___-- AAAARO(91)___| Not recommended, 
2aE (VIE)... ~~. 18+ Slight, moderate, and severe. Permanent vegetation (grass or trees). 


1 Rotation symbols: A, legume-grass; gm, green manure; O, 
spring grains; R, row crops; W, winter grains. These symhols are 
the same as those in table 4. Rotations are recommended on the 
assumption that all crop residues, at least 2 tons per acre, are returned 
to the soil and plowed under immediately, before planting. 


2 Number in parentheses refers to the relative protectiveness of 
the cropping system (see table 4). A cropping system that has a 
value of relative protectiveness greater than the one given also can 
be used for a particular soil management unit and erosion control 
practice. 
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TABLE 9,.—Recommended fertilization for 


{N stands for nitrogen, P.O; for phos 


Tf the soil tests— 


Low in phosphorus 
Low in phosphorus and low in potassium— and high in 
Crops potassium— 
Apply per acre— Apply per acre— 
At rate and grade of '— 
N | P20s | K,0 " N | P,0; | K.0 
Db. Lb. Db. Db. Tb. Db. 
Alfalfa,? alfalfa-bromegrass,? clover, and sweetclover_____- 0 80 40 | 400 th. of 0-20-10_..-__.__- --- 0 80 20 
Alfalfa after each harvest year ?_._._--.--------------- 0 60 60 | 300 Ib.-of 0-20-20____...2-_____ 0 60 30 
Grass without a legume. _--.-_----------------------- 50 25 25 | 312 Ib. of 16-8-8___----------- 50 25 0 
Barley 3 or oats 3 with legume seeding__-.---.----------- 20 80 40 } 400 Ib. of 5-20-10_._--_.-_--_-- 20 80 20 
Barley 34 or oats 3 4 without legume seeding._..--------- 30 60 30 | 300 lb. of 10-20-10_.....-.--_- 30 60 30 
Field beans 3 4___.....------------------------------- 12 50 25 | 250 Ib. of 5-20-10_-_--_--_-._-_-- 12 50 12 
Soybeans 8 4____...-.-------------------------------- 10 40 20 | 200 Ib. of 5-20-10_.-.----.___- 10 40 10 
Sugar beets $45 eee eee ee ee ee ee eee 30 120 60 | 600 lb. of 5-20-10___- 22-22 ee 30 120 30 
Wheat, ? or rye 3 with legume seeding_.._.-.------.----- 22 90 45 | 450 lb. of 5-20-10_.__..._____.- 22 90 22 
Wheat 24 or rye 4 without legume seeding_--_---- ane eee 20 80 40 | 400 Ib. of 5-20-10_-_-_-_-_._-- 20 80 20 
Corn 48____..-----.----------------- +--+ teen ae nee 15 60 30 } 300 Ib. of 5-20-10___-_-____.-- 15 60 15 


1 Rates and grades are examples of recommended fertilization, 
Other rates and grades can be used to obtain the suggested amounts 
of nitrogen, phosphoric acid, and potash. 


Marlette loam, 0 to 2 percent slopes, slightly eroded. 
Marlette silt loam and loam, 0 to 2 percent slopes 
slightly eroded. 


MfAI 
MoA} 


These well-drained soils are generally fertile and have 
a high capacity for holding moisture. They are not sus- 
ceptible to water eroson or wind erosion. 

These soils are well suited to row crops, small grains, 
legume-grasses, and trees. Trees generally are not planted 
on these soils, but yields of forest products are high if 
woodlots are properly stocked and adequately managed. 

Rotations that provide a row crop half of the time and 
a small grain seeded to a green-manure crop the other 
half (57) ave satisfactory if the crop residues are re- 
turned to the soil (see table 8). Other rotations are given 
in table 4. Any rotation in this table with a value of rela- 
tive protectiveness greater than (57) also can be used 
safely on this sot] management unit. When row crops, 
small grains, or legume-grasses are grown, fertilizers 
should be applied at the rate indicated by soil tests (see 
table 9). High yields of most crops are obtained if ade- 
quate fertilizer is used. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevaiiing Improved 
Crop management Managemen 
Com ____------------- +--+ bushels__ 40 80 
Beans....--.-------------- bushels__ 14 25 
Sugar beets_.-...------------ tons__ 8 14 
Whent..-----.------------ bushels__ 24 42 
Oats_._.---...-.---------- bushels_- 36 76 
Barley_..-2--------------- bushels__ 28 51 
Alfalfa. _-...-.--.----------- tons... 2.3 3. 4 
Mixed hay...-.-------------- tons_. 1.6 2.4 


2 Apply fertilizer containing }4 percent boron if pH is above 6.5. 
3 Apply fertilizer containing 1 to 2 percent manganese if pI is 
above 6.9, 


SOIL MANAGEMENT UNIT 2aB(IIE) 


Nearly level to gently sloping, slightly to moderately 
eroded, light-colored, mediwm-teatured, well-drained soils 


GeBl Guelph loam, 2 to 6 percent slopes, slightly eroded. 
GeB2 Guelph loam, 2 to 6 percent slopes, moderately eroded. 
GfA2 Guelph loan and silt loam, 0 to 2 percent slopes, mod- 
erately eroded. 

Guelph loam and silt loam, 2 to 6 percent slopes, slightly 
eroded, 

Guelph loam and silt loam, 2 to 6 percent slopes, mod- 
erately eroded. 


GfBl 


G{B2 


HeBl Huron silt loam, 2 to 6 percent slopes, slightly eroded. 
MfB1 Marlette loam, 2 to 6 percent slopes, slightly eroded. 

MfB2 Marlette loain, 2 to 6 percent slopes, moderately eroded. 
MgBI Marlette silt loam and loam, 2 to 6 percent. slopes, 


slightly eroded. 
MgB2 Marlette silt loam and loam, 2 to 6 percent slopes, mod- 
erately eroded. 

These soils are well suited to row crops, small grains, 
legume-grasses, and trees. Under good management, ex- 
cellent yields of all crops can be grown. White pine, red 
pine, Scotch pine, Austrian pine, and Norway spruce grow 
well on these soils, but they are seldom planted. If prop- 
erly managed, woodlots produce high yields. 

Water erosion has occurred in many places. If erosion 
control practices are not used, a suitable crop rotation. con- 
sists of 1 year cf legume-grass, 1 year of a row crop, and 1 
year of a small gram (81) (see table 8). Tf stripcropping 
is used, an adequate rotation will keep legume-grass on 
the land half of the time (80). With terraces, a suitable 
rotation is 1 year of a row crop and 1 year of a small 
grain seeded to a green-manure crop (57). If contour 
tillage alone is used, a suitable rotation is 2 years of 
a legume-grass, 2 years of a row crop, and spring grain 
seeded to legume-grass (77). Other rotations are given 


soul management groups 2a and 2b 


phoric acid, and K,0 for potash] 
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If the soil tests—Continued 


Low in phosphorus and high in 
potassium—Continued High in phosphorus and low in potassium— High in phosphorus and high in potassium— 
Apply per acre— Apply per acre— 
At rate and grade of !— At rate and grade of '— At rate and grade 
of — 
N . P20; K.0 N P20; K,0 
Db. Db. Db. Db. Db. Db. 
200 Ib. of 0-20-0 plus 200 Ib. of 0 40 40 | 200 Ib. of 0-20-20______.-.---- 0 40 20 | 200 lb. of 0-20-10. 
0-20-10. 
300 Ib, of 0-20-10_._._----- 2 0 30 60 | 200 lb. of 0-15-30__.-.-_-_-.-- 0 30 30 | 150 lb. of 0-20-20. 
150 Ib. of 33-0-0 plus 125 lb. of 50 0 25 | 150 lb. of 33-0-0 plus 40 lb. of 50 0 0 | 150 Ib. of 33-0-0. 
0-20-0. 0~-0-60. 
400 Ib. of 5-20-5___._----.------ 20 40 40 | 250 lb. of 8-16-16_________-__- 20 40 20 | 200 Ib. of 10-20-10. 
300 Ib. of 10-20-10__.-. 22-2 _-- 30 30 30 | 300 Ib. of 10-10-10___--_-____- 30 30 30 | 300 |b. of 10-10-10. 
250 ib. of 5-20-5__-.-- 2 12 25 25 | 150 Ib. of 8~16-16__.-_-.-_---_- 12 25 12 | 125 lb. of 10-20-10. 
200 ib. of 5-20-5.__--_---- ee 10 20 20 | 125 lb. of 8-16-16_______-___-. 5 20 10 | 100 lb. of 5-20-10, 
600 Ib. of 5-20-5_.-_---. 22-22 30 60 60 | 375 Ib. -of 8-16-16______._-___-- 30 60 30 | 300 lb. of 10-20-10. 
450 Ib. of 5-20-5.__..-2 22-2 22 45 45 | 280 lb. of 8-16-16__--__---____-. 22 45 22 | 200 Ib. of 10-20-10, 
400 Ib. of 5-20-5___...-- 20 40 40 | 250 Ib. of 8-16-16__-.________. 20 40 20 | 200 Ib. of 10-20-10. 
300 tb. of 5-20-5.-.2 2-2 ee 15 30 30 | 190 lb. of 8-16-16_______-____- 15 30 15 | 150 lb. of 10-20-10. 


4 Supplemental nitrogen may be needed. 
5 Apply fertilizer containing 4 percent boron if pI is above 6.5. 
6 If corn is planted year after year, apply yearly to soils low in 


in table 4. Any rotation with a greater value of relative 
protectiveness than the one given for a particular practice 
in table 8 also can be used. AJl crop residues should be 
returned to the soil. Waterways can be protected from 
erosion by seeding a mixture of grasses and legumes and 
keeping the waterways in sod. 

In some wet, seepy places, tile is needed to intercept 
seepage along slopes. The tile should be placed on the 
higher side of the seepage areas at depths of 3 to 4 feet 
or where an impermeable layer occurs. 

After the soil is tested, apply lime in amounts shown in 
table 5 and apply fertilizer at the rates given in table 9. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn... 2-22-22 ee bushels. _ 40 80 
Beang.__-..-.-2---2 ee bushels__ 14 25 
Sugar beets__.-.--.-2--2  e tons_. 8 14 
Wheat... 2-2 ee bushels__ 24 42 
Oats_.2.2.2222 2222 eee bushels__ 36 76 
Barley____...2-.22- 22 _-- bushels__ 28 51. 
Alfalfa. 222.2222 22 tons__ 2.3 3. 4 
Mixed hay_..--..-22222 22 e tons. . 1.6 2.4 


SOIL MANAGEMENT UNIT 2aB (IIE) 
Gently sloping, severely eroded, light-colored, mediwm- 
teatured, well-drained soils 


GfB3 Guelph loam and silt loam, 2 to 6 percent slopes, severely 
eroded. 
Mf83 Marlette loam, 2 to 6 percent slopes, severely eroded. 
These,soils are naturally fertile and have a high water- 
holding capacity. The main problems are control of fur- 


fertility 100 pounds of nitrogen, 50 pounds of phosphoric acid, and 
50 pounds of potash per acre. 


ther water erosion and application of practices to offset 
the results of past erosion. 

Past erosion and the hazard of further erosion narrow 
crop suitability. If adequately fertilized, these soils are 
well suited to legume-grasses. They are not well suited 
to sugar beets and field beans, as yields will be low. White 
pine, Austrian pine, and ponclerosa pine are suitable trees, 
but generally they are not planted. 

Table 8 gives satisfactory rotations for these soils under 
several practices of erosion control. 

Keep all waterways in sod, and seed cover crops with 
row crops. Return all residues to the soil. Small, wet, 
seepy areas need to be drained by a random system of tile. 

‘After the soils are tested, apply lime in amounts shown 
in table 5 and apply fertilizer at the rates and grades 
given in table 9 for named crops. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Com...-.-..------------- bushels__ 35 65 
Beans__--_-.--- eee bushels_. 12 20 
Sugar beets_.....---.-.------ tons. - 6 10 
Wheat ...--..------ eee bushels_ 18 35 
Oats_._---.-.--22- 2 eee bushels__ 30 60 
Barley__...--.--.--------- bushels_ _ 22 42 
Alfalfa...2 22222-2222 lee tons_. 2.0 3. 2 
Mixed hay... 2-22-22. -- tons... 1.5 2. 2 


SOIL MANAGEMENT UNIT 2aCqIz) 
Moderately sloping, slightly to moderately eroded, light- 
colored, mediwm-teatured, well to moderately well drained 
soils 


GaCl Gagetown silt loam, 6 to 12 percent slopes, slightly 
eroded. 
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GaC2 Gagetown silt loam, 6 to 12 percent slopes, moderately 
eroded. 


GeC! Guelph loam, 6 to 12 percent slopes, slightly eroded. 
.GEC2 Guelph loam, 6 to 12 percent slopes, moderately eroded. 
Gfcl Guelph loam and silt loam, 6 to 12 percent slopes, 


slightly eroded. 
Guelph loam and silt loam, 6 to 12 percent slopes, 
moderately eroded. 


GiCc2 


MIC] Marlette loam, 6 to 12 percent slopes, slightly eroded. 
MfC2 Marlette loam, 6 to 12 percent slopes, moderately eroded. 
MgCl Marlette silt lorm and loam, 6 to 12 percent slopes, 


slightly eroded. 
MgC2 Marlette silt loam and loam, 6 to 12 percent slopes, 
inoderately eroded. 

Under adequate management, these soils are suited to 
crops and trees. Sugar beets and field beans are not so 
well suited, because of the erosion hazard. If adequately 
fertilized and lied, all the legume-grasses of the area can 
be grown. Trees generally ave not planted, but white pine, 
Norway spruce, and red pine grow well on these soils and 
produce good yields. 

In most areas a legume-grass in the rotation reduces 
water erosion. If practices of erosion control are not used, 
1 year of a small grain and 2 years of a Jegume-grass can 
be grown (96) (see table 8). Row crops, however, are 
not recommended. Tf contour tillage is used, a suggested 
rotation consists of 4 years of a legume-grass, 1 year of a 
row crop, and 1 year of a small grain seeded to a legume- 
grass (91). With terraces, a satisfactory 5-year rotation 
provides a legume-grass, & row crop, a winter grain seeded 
to & green-manure crop, and a row crop followed by a 
winter grain seeded to a legume-grass (72). 

Return all crop residues to the soil, and apply lime and 
fertilizer as indicated by soil tests (see tables 5 and 9). 
Keep all waterways in sod. Tile is needed in some wet 
places to intercept seepage along slopes. Interceptor tile 
should be placed at depths of 3 to 4 feet or at the top of an 
impermeable layer. The tile should be placed on the 
higher side of seepage areas. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn.____---------------- bushels-_ 30 70 
Beans..-...-------------- bushels_-_ 10 20 
Wheat ..------.---------- bushels__ 20 38 
Oats....-.---.------------ bushels__ 30 69 
Barley__.----------------- bushels_ _ 23 46 
Alfalfa... ---.------------ tons. - 1.7 3. 2 
Mixed hay_..---------------- tons_-_ 1.3 2. 2 


SOIL MANAGEMENT UNIT 2aC(IVE) 


Moderately sloping, severely eroded, light-colored, me- 
dium-textured, well-drained sotls 
GeC3 Guelph loam, 6 to 12 percent slopes, severely eroded. 


Gic3 Guelph loam and silt loam, 6 to 12 percent slopes, 


severely eroded. 


MIC3. Marlette loam, 6 to 12 percent slopes, severely eroded. 


These severely eroded soils are naturally fertile and 
have good moisture-holding capacity. They are slightly 
acid to calcareous. Because they are severely eroded, they 
are low in organic matter and generally have poor struc- 
ture in the surface layer. Control of water erosion is the 
main problem of management. 

These soils are suited to all crops commonly grown in 
the county except sugar beets and field beans. Legume- 
grasses produce good yields if they are properly limed 
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and fertilized. Well-stocked woodlands provide high 
yields under good management. Although trees are sel- 
dom planted, white pine, Austrian pine, Norway spruce, 
and ponderosa pine are suitable for planting. Because of 
the reaction of the soils, red pine is not suitable. 

Crop rotations that~reduce water erosion are given in 
table 8. Rotations with a greater relative protectiveness 
can be used instead of the ones given for this management. 
unit in table 8. Other suggested rotations that protect 
the soil are listed in table 4. 

Keep all waterways in sod, and seed cover crops in the 
row crops... The more severely eroded areas need special 
treatment that will build up the soil and reduce further 
water erosion.: Apply lime and fertilizer as indicated by 
soil tests and with consideration of the needs of the crop 
planted (see tables 5 and 9). 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn____----------------- bushels__ 25 55 
Wheat...-.---------------- bushels__ 17 30 
Oats_....--.------------~-bushels.- 25 60 
Barley_._-__.------------- bushels- _ 20 40 
Alfalfa... _ 2-2-2 ----------- tons__ 17 3. 0 
Mixed hay._----------------- tons. _ 13 2.0 


SOIL MANAGEMENT UNIT 2aD(IVE) 


Strongly sloping, slightly to moderately eroded, light- 
colored, mediwm-teatured, well to moderately well drained 
soils 


Gob2 Gagetown silt loam, 12 to 18 percent slopes, moderately 
eroded. 


GeD] Guelph loam, 12 to 18 percent slopes, slightly eroded. 
GeD2 Guelph loam, 12 to 18 percent slopes, moderately eroded. 
GfDl Guelph loam and silt loam, 12 to 18 percent slopes, 


slightly eroded. 

Guelph loam and silt loam, 12 to 18 percent slopes, 
moderately eroded. 

Marlette loam, 12 to 18 percent slopes, slightly eroded. 

Marlette loam, 12 to 18 percent slopes, moderately 
eroded. 

These soils are naturally fertile and have a high mois- 
ture-holding capacity. Control of water erosion is the 
main management problem. 

These soils are best suited to pasture. They are well 
suited to all the grasses and legumes grown in the county. 
Trees do fairly well. For new plantings, use white, Aus- 
trian, ponderosa, or Scotch pine. 

Tf row crops are grown, they should be stripcropped in 
a rotation that has only 1 row crop in 6 years. ‘This rota- 
tion should provide at ieast 4 years of a legume-grass and 
1 year of spring grain seeded to legume-grass (91). These 
soils are too-steep to be terraced effectively. Use contour 
tillage and keep the soil in grasses and legumes as much of 
the time as possible. Other rotations are given in table 4. 
Any rotation in table 4 that has a greater value of pro- 
tectiveness than the one given in table 8 for the various 
practices can be used. 

Keep the natural drainageways in grass. After the soil 
is tested, apply lime in amounts indicated in table 5, and 
fertilizer at the rates and grades given in table 9 for the 
named crops. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


GfiD2 


MfD1 
MfD2 
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Prevailing Improved 


Crop me nagement management 
Cornm_. 2 --2--------_----- bushels__ 30 70 
Wheat... ee bushels. _ 20 38 
Oats__..- 2 eee bushels. _ 30 69 
Barley.. 222-22 22-22 buShels_ _ 23 46 
Alfalfa. 2.222222 tons. _ 7 3.0 
Mixed hay .-2-2 2 ee tons__ 1.3 2. 0 


SOIL MANAGEMENT UNIT 2aD(VIE) 


Strongly sloping, severely eroded, light-colored, medium- 
textured, well-drained soils 
GeD3 Guelph loam, 12 to 18 percent slopes, severely eroded. 
GfdD3. Guelph loam and silt loam, 12 to 18 percent slopes, 
severely eroded. 
MiD3 Marlette loam, 12 to 18 percent slopes, severely eroded. 

These soils have many severely eroded areas. The clay 
loam subsoil is exposed in eroded fields. Water erosion 
is the main management problem. 

These soils are best suited to pasture. They are well 
suited to the grasses and legumes grown in the county, 
Trees grow fairly well. For new plantings, use white, 
Austrian, ponderosa, or Scotch pine. 

If row crops are grown, plant them in strips and use a 
rotation that has only 1 row crop in 6 years. This rota- 
tion should also provide 4 years of a legume-grass and 1 
year of a small grain seeded to a legume-grass (91) (see 
table 8). Any rotation that provides greater relative pro- 
tectiveness can be used (see table 4). 

These soils are too steep to be terraced effectively. Use 
contour tillage, and keep the soil in grasses and legumes 
as much of the time as possible. Keep all waterways in 
sod. After the soil is tested, apply lime in the amounts 
suggested in table 5 and apply fertilizer at the rates and 
grades suggested in table 9 for the named crops. 


SOIL MANAGEMENT UNIT 2aE(VIE) 


Steep, slightly to severely eroded, light-colored, medium- 
textured, well-drained soils 
GIE] Guelph Joam and silt loam, 18+- percent slopes, slightly 
eroded. 
Gf—2 Guelph loam and silt loam, 18-++ percent slopes, moder- 
ately eroded. 
GfE3_ Guelph loam and silt loam, 18-+ percent slopes, severely 
eroded. 

Marlette loam, 18 to 25 percent slopes, moderately 
eroded. 

These soils ave sheet eroded and gullied where they have 
been cropped. Water erosion is the main hazard. Some 
areas are severely eroded. 

These soils can be best used for pasture and trees. In- 
tertilled crops are not recommended. Adapted legumes 
and grasses used for pasture produce moderately high to 
high yields. ‘Established stands of trees provide good 
yields of wood products. For new plantings, use white 
pine, Austrian pine, ponderosa pine, or white spruce. 

When a new pasture is to be established, break the 
ground, fertilize, and seed legumes and grasses with a 
small-grain nurse crop. After the soils are tested, apply 
lime in the amounts suggested in table 5 and apply ferti- 
lizer at the rates and grades suggested for named crops 
in table 9. 


Soil management group 2b 


This soil management group consists mainly of moder- 
ately dark colored, medium-textured soils that formed 


MfE2 
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from loam to silty clay loam parent materials under im- 
perfect drainage. 

The soils in this group are placed in soil management 
units according to percentage of slope. The slope range 
of a unit is designated by capital letters that follow the 
group symbol. In group 2b the capital letters and the 
slope ranges are: 

AL_o- ene 0 to 2 percent slopes (nearly Jevel). 
Ble ----- 2 to 6 or 6 to 12 percent slopes (gently to 
moderately sloping). 

The soils in group 2b are naturally fertile and are sel- 
dom affected by water or wind erosion. They have a high 
moisture-holding capacity. The main management needs 
are adequate drainage and maintenance of soil structure 
and fertility. 

Select fertilizer ratios, grades, and rates of application 
according to the crops to be grown, the kinds of soil, and 
the results of soil tests. In table-9 rates and grades of 
fertilization are given for named crops. 


SOIL MANAGEMENT UNIT 2bA(D) 


Nearly level, moderately dark colored, medium-textured 
soils formed under imperfect drainage 


CaA0 
CbAO 
LIAO 
LgAO 
PAO 


Capac loam and fine sandy loam, 0 to 2 percent; slopes. 
Capac silt loam and loam, 0 to 2 percent slopes. 

London loam and fine sandy loam, 0 to 2 percent slopes. 
London loam and: silt loam, 0 to 2 percent slopes. 

Perth silt loam, 0 to 2 percent slopes. 

If adequately drained, these soils are well suited to 
tilled crops, legume-grasses, and trees. Suitable crops are 
corn, sugar beets, dry beans, wheat, and oats. Most of the 
legumes and grasses grow well in adequately drained 
areas. Yields of forest products are medium to low on 
the more poorly drained sites. 

A suitable rotation consists of a row crop followed by 
a small grain seeded to a green-manure crop (57). A suit- 
able 3-year rotation for adequately drained areas is one 
that provides a row crop, a small grain, and a legume- 
grass (78). A suitable 4-year rotation provides 2 years 
of a legume-grass, a row crop, and a small grain (86). 
Other rotations are given in table 4. Any rotation with a 
value of relative protectiveness greater than (57) also can 
be used. 

Return all crop residues to the soil and apply lime and 
fertilizer as indicated by soils tests for named crops (see 
tables 5 and 9). 

Most of these soils require artificial drainage. Tile 
drains are generally effective because the soils are me- 
dium textured and have good structure in the subsoil. 
The tile should be placed at depths of 36 to 48 inches in 
lines that are 4 to 6 rods apart. Some wet spots can be 
drained by random tile. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn_____-__- 2-2 ee ee bushels. _ 50 90 
Sugar beets. .._..--2- 22-2 tons_. 11 16 
Beans___.-...--.--------- bushels ~ 17 28 
Wheat_.-.2 0.22222 2 ee bushels__ 28 46 
Oats....222- 2 eee bushels_. 42 83 
Barley_...-..-..---------- bushels. - 32 55 
Alfalfa_......-.---.---------- tons__ 2.5 3.7 
Mixed hay_____.-.----------- tons__ 2.0 2.7 
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TABLE 10.—Recommended fertilization for 


(N stands for nitrogen, P.O; for 


If the soil test— 
; Low in phosphorus 
Low in phosphorus and low in potassium— and high in 
Crops potassium— 
Apply per acre— Apply per acre— 
At rate and grade of —~ 
N P20; | KO N P20; | K,0 
Lb, Db. Lb. Lb. Lb. Lb. 
Alfalfa2, alfalfa-brome’, clover, and sweetclover--..---.-- 0 80 40 | 400 Ib. of 0-20-10_____-__.____. 0 80 
Alfalfa, after each harvest year ?___..-.-.-------------- 0 60 30 | 300 Ib. of 0-20-10___-_.__.----- 0 60 0 
Grass without a legume__-.-------------------------- 50 25 25 | 312 Ib. of 16-8-8______.__ 2 __ 50 25 0 
Barley 3 or oats 3 with legume seeding. .--.--.---------- 20 80 40 | 400 Ib. of 5-20-10_-_----_-____- 20 80 20 
Barley 34 or oats #4 without legume seeding. -.---------- 30 60 30 | 300 Ib. of 10-20-10_.____-_-___ 30 60 0 
Field beans 34_.._.__-.------------------------------ 15 60 30 | 300 lb. of 5-20-10_-_-.--_-- 22 - 15 60 15 
Soybeans? 4___._---.-------------------------------- 12 50 25 | 250 lb. of 5-20-10.-_-.-_-_-_-_-- 12 50 12 
Sugar beets ?45_._.___._-_-_-------------------------- 40 160 80 | 800 Ib. of 5-20-10___.._______- 40 160 40 
Wheat? or rye 3 with legume seeding_-__-._.-.---------- 25 100 50 | 500 lb. of 5-20-10_____-.____-- 25 100 25 
Wheat ? 4 or rye 4 without legume seeding__..----------- 20 80 40 | 400 Ib, of 5-20-10__...-___-__- 20 80 20 
Corn 48____.. 2+ +--+ -- ---e 20 80 40 | 400 Ib. of 5~20-10_._..____ 2. 20 80 20 


1 Rates and grades are examples of recommended fertilization. 
Other rates and grades:can be used to obtain the suggested amounts 
of nitrogen, phosphoric acid, and potash, 


SOIL MANAGEMENT UNIT 2bB(IIW) 


Gently to moderately sloping, slightly to moderately 
eroded, moderately dark colored, medium-teutured soils 
formed under imperfect drainage 
CaBl Capac loam and fine sandy loam, 2 to 6 percent slopes, 
slightly eroded. 
Capac silt loam and loam, 2 to 6 percent slopes, slightly 


eroded. 
Cac2 Capac loam and fine sandy loam, 6 to 12 percent slopes, 


moderately eroded. 
CbB2 Capac silt loam and loam, 2 to 6 percent slopes, mod- 
erately eroded. 
London loam and fine sandy loam, 2 to 6 percent slopes, 


slightly eroded. ; 
London loam and fine sandy loam, 2 to 6 percent slopes, 


moderately eroded. 
London loam and silt loam, 2 to 6 percent slopes, slightly 


eroded, 
London loam and silt loam, 2 to 6 percent slopes, mod- 


erately eroded. . 
London loam and silt loam, 6 to 12 percent slopes, 
slightly or moderately eroded. 


These soils are well suited to most crops generally 
erown in the county. Yields are moderately high to high. 

ugar beets and field beans, however, are not so well suited 
on the more sloping areas, which are difficult to manage. 
Most of the legumes and grasses grown in the county do 
well if these soils are adequately drained. Trees gener- 
ally are not planted. Yields from woodlands on the more 
poorly drained areas are low. 

A suitable rotation consists of a row crop followed by a 
small grain seeded to a green-manure crop (57). A 3- 
year rotation that provides a row crop, a small grain, and 
legume-grass is satisfactory on these soils where they are 
adequately drained (81). Other rotations are given in 


CbBl 


LfBI 
LfB2 
LgBl 
LgB2 


LgCl 


2 Apply fertilizer containing ¥ percent boron if plf is above 6.5. 
3 Where pH is above 6.5, apply fertilizer containing 1 or 2 percent 
manganese, 


table 4. Any rotation with a value of relative protective- 
ness greater than (57) also can be used. <A suitable rota- 
tion helps to maintain soil structure and to reduce water 
erosion. 

Return all crop residues to the soil and apply lime and 
fertilizer as indicated by soil tests (see tables 5 and 9). 
Keep tillage to a minimum to help maintain good soil 
structure. Keep drainageways in sod. . 

For maximum production, these soils should be artifi- 
cially drained and have runoff controlled. Title should 
be laid with extreme care so that grades are avoided that 
would make the tile lines difficult to maintain. Random 
tile can be used to drain some isolated wet spots. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn. .-.--.-------------- bushels_ — 50 90 
Sugar beets..____.___- ae tons... 11 16 
Beans..-.-_-_-.---.------ bushels__ 17 28 
Wheat... 2-2-2 -.-------- bushels. . 28 46 
Oats__...----------------- bushels_ _ 42 83 
Barley__..---------------- bushels- ~ 32 55 
Alfalfa... 2----.-___---_---- tons. 2.5 3.7 
Mixed hay.____----_--------- tons_-_ 2.0 2.7 


Soil management group 2c 


This soil management group consists of nearly level to 
gently sloping, dark-colored, moderately fine to medium 
textured soils that.formed from loam to silty clay loam 
parent materials under poor drainage conditions. 

The soils in this management group are the most pro- 


ductive in the county for field crops if the soils are ade- 
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sou management groups 2c and L&c 


phosphoric acid, and K,0 for potash] 


Tf the soil test—Continued 
Low in phosphorus and high in 
potassium—Continued High in phosphorus and low in potassium— High in phosphorus and high in potassium—- 
Apply per acre— Apply per acre— 
At rate and grade of — ____ At rate and grade of — _| At rate and grade 
of 1 

N P20; | K,0 N P.O; | KO 

Lb. Lb. Db. Lb. Lb. Db. 
400 Ib. of 0-20-0 or 400 lb. of 0 40 40 | 200 Ib. of 0-20-20_._-._...- 2 ~~ 0 40 20 | 200 Ib. of 0-20-10. 

- §-20-5. 
300 lb. of 0-20-0_.-.-----_----_ 0 30 30 | 150 Ib. of 0-20-20:_._--_-_._..- 0 30 15 | 150 lb. of 0-20-10. 
150 lb. of 33-0-0 plus 125 lb. of 50 0 25 | 150 Ib. of 33-0-0 plus 40 Ib. of 50 0 0 | 150 Ib. of 33-0-0. 
0-20-0. 0-0-60. 
400 Ib, of 5-20-5__..---_-_-_---. 20 40 40 | 250 lb. of 8-16-16______.__..-- 20. 40 20 | 200 lb. of 10-20-10. 
90 Ib. of 33-0-0 plus 300 Ib. of 30 30 30 } 300 Ib. of 10-10-10___________. 30 30 15 | 300 lb. of 10-10-10. 
0-20-0. 

300 Ib. of 5-20-5_.--_------._.- 15 30 30 | 190 Ib. of 8-16-16_-________.-_ 15 30 15 | 150 lb, of 10-20-10. 
250 Ib. of 5-20-5...-.--- 2-8. 12 25 25 | 150 Ib. of 8-16-16___-.__.____- 12 25 12 | 125 lb. of 10-20-10. 
800 Ib. of 5-20-5_.------.- 40 80 80 | 500 lb. of 8-16-16________--_-_ 40 80 40 ; 400 lb. of 10-20-10. 
500 Ib. of 5-20-5_._---.--. 25 50 50 | 310 Ib. of 8-16-16_________-.-- 25 50 25 | 250 lb. of 10-20-10. 
‘400 Ib. of 5-20-5_..---..------- 20 40 40 | 250 Ib. of 8-16-16____-_-.-____- 20 40 20 | 200 Ib. of 10-20-10. 
400 Ib, of 5-20-5_.....--------- 20 40 40 | 250 lb. of 8-16-16__._.-..--__- 20 40 20 | 200 Ib. of 10-20-10. 


4 Supplemental nitrogen may be needed. ; 
5 Apply fertilizer containing 14 percent boron if pH is above 
6.5. 


quately drained and their soil structure and fertility are 
maintained. In some areas satisfactory outlets for field 
drains are lacking, and, in these places, the soils are gen- 
erally seedéd and fertilized and used for permanent pas- 
ture. Reed canarygrass is grown in some of the wetter 
areas, 

The soils in management group 2c seldom require appli- 
cations of ime. They are neutral to calcareous and are 
generally deficient in manganese and boron. These minor 
elements may be needed for certain crops (see table 10). 
Where soil tests indicate that the soils in this group are 
acid, the liming rates suggested in table 5 should be in- 
creased by half. This is becanse the surface layer of the 
soils in group 2c contain a large amount of organic matter. 
Fertilizer vatios, grades, and rates of application should 
be selected according to the crops to be grown, the kinds 
of soil, and the results of soil tests. Table 10 lists rates of 
fertilization for named crops. 

Although the soils in management group 2c are rela- 
tively high in organic matter, their good granular struc- 
ture will be destroyed if the cropping system is too intense 
or if the content of organic matter is not maintained. 
Poor soil structure may hinder the movement of air and 
water through the soil to the extent that water will move 
slowly into the tile drains. Because these soils have a 
high content of silt and clay, care is needed to prevent the 
surface from packing or puddling, so that a crust will not 
form on the surface. This crust is difficult for plants to 
penetrate. Do not plow these soils until the moisture con- 
tent is low enough for the soil to crumble as the furrow 
turns. 


® Tf corn is planted year after year, apply yearly to soils low in 
fertility 120 pounds of nitrogen, 60 pounds of phosphoric acid, and 
60 pounds of potash per acre. 


Increased yields on soils that are drained justify the 
expense of installing drainage systems. ‘These soils con- 
tain enough silt and clay to stabilize the tile line trenches, 
and yet are porous enough to permit excess water to drain 
to the lines. The tile should be placed at depths of 8 to 
4. feet, and the lines spaced not more than 4 rods apart. 
The laterals in the system need 5-inch tile. After the tile 


‘is in place, the effectiveness of the system will be improved 


if the tile is covered with straw, grass, or material in the 
plow layer. If adequate outlets are not available, under- 
ground silos can be used as outlets for tile drains. The 
water drains into the silos and is then pumped into higher 
ditches by sump pumps. 

The soils of management group 2¢ may be used to grow 
corn year after year if the management practices include 
(1) adequate drainage, (2) minimum tillage, (3) use of 
certified seed of adapted varieties, (4) use of seed treated 
with fungicides and insecticides, (5) application of ferti- 
lizers as indicated by soil tests, (6) proper placement of 


fertilizers, (7) application of sufficient nitvogen fertilizer, 


(8) control of weeds, (9) seeding of green-manure crops, 
(10) return of crop residues to the soil, and (11) proper 
timing of all cultural operations. 

A slight deviation from the optimum in any one of the 
above management practices would not greatly reduce the 
yields of corn grown year after year. But deviation in 
several of the practices mentioned, or complete disregard 
of any one practice, would decidedly reduce corn yields. 
Continuous corn should be restricted to soil management 
groups 2c and 8c and then used only when all the recom- 
mended cultural practices are followed. 
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SOIL MANAGEMENT UNIT 2cA(D) 


Nearly level to gently sloping, dark-colored, mediwm-tea- 
tured soils developed under poor drainage 
PcAO 
PcBl 
PdAO 
PeAO 
TaAQ 
TbAO 
TdA0 
If the soils in this management unit are adequately 
drained and well managed, yields are high. These soils 
are well suited to field crops, pasture, and trees. Because 
of wetness, however, few areas are planted to trees. ‘The 
yields from woodlands are generally low. Yields of for- 
age crops are high in areas that have been acequately 
drained. These soils are suited to most legumes and 
grasses grown in the county. When supplemental drain- 


Parkhill loam, 0 to 2 percent slopes. 

Parkhill loam, 2 to 6 percent slopes, slightly eroded. 
Parkhill loam and clay loam, 0 to 2 percent slopes. 
Parkhill loam and mucky loam, 0 to 2 percent slopes. 
Tappan loam, 0 to 2 percent slopes. 

Pappan mucky loam, 0 to 2 percent slopes. 

Thomas mucky silt loam, 0 to 2 percent slopes. 


age is not installed, the selection of legumes and grasses. 


will depend on the degree of wetness of the soil. 

These soils need to be artificially drained if crops are 
grown in rotation. Tile placed at depths of 36 to 48 inches 
is satisfactory if the lines are spaced 4 rods apart. 

A suitable rotation consists of a row crop followed by a 
small grain that is seeded to a green-manure crop (57). 
Another suitable rotation consists of 1 year of alfalfa, 
1 year of a row crop, and 1 year of a small grain seeded 
to alfalfa (81). For both of these rotations, all crop 
residues should be returned to the soil, minimum tillage 
used, and fertilizers applied in amounts suggested in table 
10. Other suggested rotations are listed in table 4. Any 
rotation that has a value of relative protectiveness greater 
than (57) also can be used. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Com. 2-2 22-2 -------- ee bushels__ 55 95 
Beans__.......-.----------- bushels__ 20 30 
Sugar beets... --- 2222 tons_ 13 18 
Wheat... ee bushels_-_ 30 50 
Oats_-..2.---2- 2 eee bushels. . 45 90 
Barley_..-.2.22222_-___-___e bushels... 35 60 
Alfalfalo. 2220222222 ee ee tons. 2.7 4.0 
Mixed hay__._-------2 2 eee tons 2, 2 3. 0 


SOIL MANAGEMENT UNIT 2cA(IIw) 


Nearly level, dark-colored, moderately fine textured soil 
- developed under poor drainage 
JaAOQ Jeddo silty clay loam, 0 to 2 pereent slopes. 

This soil has a high percentage of very fine silts and is, 
therefore, slowly permeable. The structure is difficult to 
maintain. The soil has, however, a high capacity for hold- 
ing moisture and good natural fertility. 

This soil is well suited to all field crops commonly 
grown. in the county. Yields ave slightly lower than on 
the soils in management unit 2cA(T). Yields of forage 
crops ave high where drainage is adequate. Most leeumes 
and grasses grown in the county are suitable. Where this 
soil is not artificially drained, the selection of forage crops 
depends on the wetness of the soil. Because of wetness, 
few areas are planted to trees. Yields from the woodland 
are generally low. 

This soil needs artificial drainage if field crops are 
grown. Tile placed at depths of 36 to 48 inches is satis- 


factory if the lines are spaced 3 to 4 rods apart. To keep 
tile functioning properly, the rotations must include crops 
that return to the soil a large amount of organic matter 
in the form of crop residues. 

A suggested rotation consists of 1 year of alfalfa, 1 
year of a row crop, and 1 year of a small grain seeded to 
alfalfa (78). Other crop rotations are listed in table 4. 
Any rotation that has a value of relative protectiveness 
greater than (78) can be used. 

Use minimum tillage to help maintain soil structure. 
Apply fertilizer in amounts and grades indicated by soil 
tests for named crops (see table 10). 


Soil management group 3a 


This soil management group consists of well to moder- 
ately well drained, light-colored soils that developed 
from sandy loam parent materials. Some of these soils 
have a weakly to strongly developed fragipan, and others 
have 18 to 42 inches of loamy fine sand to sandy loam 
over loam to clay loam materials. Also included in this 
group are soils that have a sandy clay loam or clay loam 
subsoil, more than 10 inches thick, that is underlain: by 
stratified gravel and sand. 

The soils in this group are placed in soil management 
units according to their percentage of slope and degree of 
erosion. The slope range of a unit is designated by 
adding a capital letter to the group symbol. In group 
3a, the capital letters and the slopes they stand for are: 


a 0 to 2 or 0 to 3 percent slopes (nearly level). 

Bi-_-ee 2 to G or 8 to 8 percent slopes (gently sloping). 
C_u---- 6 to 12 or 8 to 15 percent slopes (moderately sloping). 
D__----- 12 to 18 or 15 to 25 percent slopes (strongly sloping). 
W____-__15-++ percent slopes (steep). . 


The main management needs of ‘the soils in group 8a 
ave the control of water erosion and application of prac- 
tices to improve moisture-holding capacity and fertility. 
The hazard of wind erosion on these soils is slight to 
moderate. These sandy loam soils tend to lump and clod 
Jess than the more clayey soils. If their organic matter 
is depleted, however, the soils tend to erode during rains 
and to compact and crust after rains. At times this crust 
is so hard that plants have difficulty penetrating it. These 
soils are naturally well aerated. Good aeration is desir- 
able for plant growth, but it also causes rapid decomposi- 
tion of organic matter. 

Except in steep areas, these soils are suited to all crops 
grown in the area if adequate fertilizer and lime are 
applied. These soils are not so well suited to sugar 
beets and field beans as are those in group 2a. More sod 
crops, legumes, and grasses generally are grown on these 
soils than on the soils in group 2a, These soils have 
lower natural fertility, lower moisture-holding capacity, 
and a greater erosion hazard than the soils in group 2a. 
The steep and badly eroded areas are best suited to per- 
manent vegetation, either sod crops or trees. Some of 
the better adapted species for planting are red pine, white 
pine, Austrian pine, ponderosa pine, white spruce, Nor- 
way spruce, Scotch pine, and native hardwoods. 

In table 11, crop rotations are suegested for each soil 
management unit. These rotations are the least protec- 
tive that can be recommended for safe use under the 
named practices for control of water erosion. The rota- 
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TABLE 11.—Suggested crop rotations that give the least amount of protection that can be safely used, under named practices 
of water-erosion control, for the soil management units in growp 8a 


Practices of water-erosion control 
Soil management Slope Erosion 
unit. 
None Contour tillage Stripcropping Terracing 
Percent 
3aA(TIS) 22. 0-2 Slight and moderate _____ ARgmROgmW ! Not used__-22 ~~ Not used__..._- Not used. 
0-3 72) 2 
38aB(LIIS)__---.-- 2 2-6 | Slight, moderate, and AARO(86)_..----- AROgm W (80) _.| AAARRO(80)___ ATE ROgmW 
3-8 severe. . 72). 
8aC(ITIS). 2222 6-12 | Slight and moderate_.__- AW(94)_~-------- AAOW(98)___-- AARO(86)____-- AAROgmR0O(76). 
8-15 
38aD(IVS)_._-____- 12-18 | Slight and moderate... __- AAW(97)___-. ~~ AAW(97)__- 0 AAWO(92) ____- Not recommended. 
15-25 ; 
3aH(VIS)__-- 15-+- Severe._....-----.- 2... Permanent vegetation (grass or trees). 


1 Rotation symbols: A, legume-grass; gm, green manure; O, 
spring grains; R, row crops; and W, winter grains. These symbols 
are the same as those in table 4. Rotations are recommended on 
the assumption that all crop residues, at least 2 tons per acre, are 
returned to the soil and plowed under immediately before planting. 


tions listed in table 4 that have a value of relative pro- 
tectiveness Jess than those in table 11 do not adequately 
protect the soil if it is managed under the practices listed. 
Rotations having a greater value do adequately protect 
the soil. The amount of protection needed may be 
affected by minimum tillage, the removal of crop resi- 
dues, and other management practices. The protection 
needed. decreases with a decrease in slope and as addi- 
tional management is used. Management should include 
using alfalfa-grass in ‘the rotation, plowing under crop 
residues, and applying all available manure to the soil. 

Fertilizer ratios, grades, and rates of application 
should be selected according to the crop to be grown, the 
kind of soil, and the results of soil tests. In table 12, for 
named crops, ave ratios, grades, and rates of application 
of fertilizer suggested for the soils in group 3a. All soils 
should be tested before fertilizer is applied. 

The soils of management group 8a need lime. Apply 
lime at rates indicated by soil tests and by the texture of 
the plow layer. Tests for lime should be made for every 
rotation. Lime should be applied 6 months or more be- 
fore a legume is seeded. 

Because of the wide range in slope in this management 
unit, the hazard of water erosion varies greatly. On the 
longer, more uniform slopes, such erosion-control prac- 
tices as contour tillage, stripcropping, and terracing are 
effective. Artificial drainage generally is needed only 
to intercept seepage in some wet places along slopes. 
Interceptor tile should be placed at depths of 3 to 4 feet. 
Waterways that are likely to erode should be kept in 
grass to prevent gullies and washes from forming. 

Because these soils contain little natural organic mat- 
ter, organic matter should be supplied so that the mois- 
ture-holding capacity is kept high and the hazard of 
erosion is lessened. The importance of maintaining or- 
ganic matter in these soils cannot be overemphasized. 

Good tilth generally is not difficult to maintain in soils 
of management group 3a. Tillage should be the mini- 
mum needed to control weeds, provide adequate seedbeds, 


2 Number in parentheses refers to the relative protectiveness of 
the cropping system. <A cropping system that has a greater value 
of relative protectiveness than the one given also can be used for 
any particular soil management unit and erosion control practice. 


and permit water to penetrate the soil and allow seedlings 
to emerge. 
SOIL MANAGEMENT UNIT 3aA(IIS) 
Nearly level, slightly eroded, light-colored, moderately 
course textured, well-drained, somewhat droughty soils 
MaAl McBride fine sandy loam, 0 to 2 percent slopes, slightly 
MbAI Mabiride sandy loam and Montcalm loamy sand, 0 to 3 
percent slopes, slightly eroded, 
NaAl Newaygo sandy loam, 0 to 2 percent slopes, slightly 
eroded. 

These soils are moderately fertile and have moderately 
rapid permeability. They are nearly level and are not 
susceptible to water erosion. In some places they are 
eroded by wind. The water-holding capacity is moder- 
ate to moderately low. In extended dry periods, crops 
are affected by lack of moisture. 

These soils are well suited to corn, small grains, and 
legume-grasses. They are not so well suited to sugar 
beets and field beans as to other crops. The animal- 
carrying capacity of pastures ranges from fair to mod- 
erately good, depending on the kinds of legumes and 
grasses grown and the amounts of fertilizer and lime 
applied. Only a limited acreage of these soils is in trees. 
White pine, Austrian pine, red pine, and Scotch pine 
grow well and will produce moderately high yields. 

If all crop residues are returned to the soil, a suggested 
5-year rotation is a leeume-grass, a row crop seeded to a 
green-manure crop, & row crop, a spring grain seeded to 
& green-manure crop, and a winter grain crop seeded to 
a legume-grass (72) (see table 11). Other rotations are 
given im table 4. Any cropping system that has a greater 
value of relative. protectiveness than (72) also can be 
used for this soil management unit. 

Return all residues to the soil and apply manure to 
improve structure and fertility. Apply lime and fertilizer 
in amounts and grades indicated by soil tests (see tables 
5 and 19), 

Expected yields per acre of important crops under 
prevailing management and improved management are: 
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TABLE 12.—R ecommended fertilization for 
[N stands for nitrogen, P20, for 
Tf the soil tests— 
Low in phosphorus 
Low in phosphorus and low in potassium— and high in 
Crops potassium— 
Apply per acre— Apply per acre— 
At rate and grade of '— 
N P20; k,0 N P05 IO 
Lb. Db Lb Db. Lb Lb, 
Alfalfa,? alfalfa-brome,? clover and sweetclover_...------ 0 80 80 | 400 Ib. of 0-20-20___--.__ 22. - 0 80 40 
Alfalfa after each harvest year ?...-------------------- 0 45 90 | 300 Ib. of 0-15-80__._---.----- 0 45 45 
Grass without a legume___--_---------------------~--- 50 25 25 | 312 Ib, of 16-8-8___._--_..------ 50 25 0 
Barley 3 or oats 3 with legume seeding. .._-.------ w----- 15 60 60 | 300 Ib. of 5-20-20__.--_-_-___-- 15 60 30 
Barley #4 or oats 34 without legume seeding------- we eeee 25 50 50 | 310 lb. of 8-16-16__-_--..22--2- 25 50 25 
Field beans $4_..-.---------------------------------- 15 60 60 | 300 Ib. of 5-20-20__-.----_-___- 15 60 30 
Soybeans? 4__..___---.------------------------ -- eee 10 40 40 | 200 lb. of 5-20-20____._______- 10 40 20 
Sugar beets 3 46__-..-_.--_---------------------------- 30 120 120 | 600 lb. of 5-20-20_-_..--_------ 30 120 60 
Wheat 3 or rye 3 with legume seeding. -.-..---.-----~---- 20 80 80 | 400 Ib. of 5-20-20__._-___-__--- 20 80 40 
Wheat?‘ or rye 4 without legume seeding_-..----------- 15 60 60 | 300 Ib. of 5-20-20_._-__-_--__--- 15 60 30 
Corn 4 8__.2 eee eee ee 15 60 60 ; 300 lb. of 5-20-20.._--._---.-- 15 60 30 
1 Rates and grades are examples of suggested fertilization. Other 2 Apply fertilizer containing 4 percent boron if pH is more than 6.5. 


rates and grades can be used to obtain the suggested amounts of 
nitrogen, phosphoric weid, and potash. 


Prevailing Tinpreved 
Crop management management 
Corn_...----------+------ bushels - 35 75 
Beans...-.--------------- bushels__ 12 22 
Sugar beets.-.--------------- tons. - 8 11 
Wheat_..._....------------ bushels. _ 23 39 
Oats.___------------------ bushels. — 34. 68 
Barley_..----------------- bushels. - 28 46 
Alfalfa... ..--.-------------- tons.— 1.9 3. 0 
Mixed hay__.-..------------- tons_- 1.3 2.2 


SOIL MANAGEMENT UNIT 3aB(IIS) 


Gently sloping, slightly to severely eroded, light-colored, 
moderately coarse textured, well-drained, somewhat 
droughty soils 
MaB] McBride fine sandy loam, 2 to 6 percent slopes, slightly 
eroded. 
MaB2. MeBride fine sandy loam, 2 to 6 percent slopes, moder- 
ately eroded. 

McBride sandy loam and Montealm loamy sand, 8 to 8 
percent, slopes, slightly eroded. 

MbB3 McBride sandy loam and Montcalm loamy sand, 3 to 8 
percent slopes, severely eroded. 

Newaygo sandy loam, 2 to 6 percent slopes, slightly 
eroded. 

The soils in this management unit are moderately low 
in moisture-holding capacity and in natural fertility. 
Because they are gently sloping, they are susceptible to 
water erosion. 

Under good management, these soils are well suited to 
crops, pasture, and trees. Yields of crops and pasture 
ave lower in years that have long dry periods, Most 
crops grown in the county are suitable. Sugar beets and 
field beans, however, are not so well suited as on the finer 
textured soils of group 2a. Woodlots that are properly 
managed produce moderately high yields. The species 
most suitable for planting are white, Austrian, red, and 
Scotch pines. 


MbB1 


NaBl 


3 Where the soil pFI is above 6.9 apply fertilizer containing 1 or 2 
percent manganese. 


If erosion control practices ave not used, rotations 
should include legumes and grasses at least 2 years out 
of 4 (86) (see table 11). Under contour tillage, a suit- 
able 4-year rotation is one that provides a legume-grass, 
a row crop, a small grain seeded to a green-manure crop, 
and a small grain seeded to a legume-grass (80). If 
these soils are stripcropped, row crops can be grown 2 
years out of 6 (80). With terraces, use a 5-year rotation 
consisting of a lecume-grass, corn followed by a gereen- 
manure crop, a row crop, and a spring grain seeded to a 
green-manure crop, and wheat seeded to legume-grass 
(72). Other suitable rotations are listed in table 4. Any 
cropping system that has a value of relative protective- 
ness greater than the one given in table 11, under the 
various practices, also can be used on this soil manage- 
ment unit. 

Return all crop residues to the soil and use green-manure 
crops whenever practical. IXeep all natural waterways 
in sod. Apply lime and fertilizers in amount indicated 
by soil tests for the named crops (see tables 5 and 12). If 
row crops are grown, some practices to reduce water 
erosion are needed. Teeume-grasses generally need lime 
because the upper horizons of these soils are acid. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 


Crop management management 
Corn___..---------------- bushels... 35 75 
Beans___.---------------- bushels_-_ 12 22 
Sugar bects.....--_---------- tons__ 8 11 
Wheat ...---------.------ bushels__ 23 39 
Oats... 2.-.-------------- bushels __ 34 68 
Barley__.----------------- bushels. - 28 46 
Alfalfa. ._------------------ tons__ 1.9 3. 0 
Mixed hay___----.----------- tons - 1.3 2.2 
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sou management groups 8a, 3b, 8c, L3b, and L8c 


phosphoric acid, and K20 for potash] 


or 
or 


Tf the soil tests—Continued 


Low in phosphorus and high in 
potassium—Continued High in phosphorus and low in potassium— High in phosphorus and high in potassium— 
Apply per acre— Apply per acre— 
At rate and grade of — At rate and grade of — At rate and grade 
oO | 
N P205 | KO N P20; | KO 
Eb. Db. Lb. Eb. Lb. Db. 
400 lb. of 0-20-10......---.---- 0 40 80 | 270 lb. of 0-15=30_-.-.--- 8. 0 40 40 | 200 Ib. of 0-20-20, 
225 lb. of 0-20-20_....--.---.-- 0 30 $0 | 300 lb, of 0-10-30___._._-_--_--- 0 22 45 | 150 tbh. of 0-15-30. 
150 of 33-0-0 plus 125 ib. of 50 0 25 | 150 lb. of 33-0-0 plus 40 |b. of 50 0 0 | 150 Ib. of 33-0-0. 
0-20-0. 0-0-60. 
300 Ib. of 5-20-10_.-_...-------- 15 30 60 | 300 Ib. of 5-10-20_____-___-_-- 15 30 30 | 180 Ib. of 8-16-16. 
250 Ib. of 10-20-10._...2---22-- 12 25 50 | 250 Ib. of 5-10-20____-_-_-.------ 25 25 25 | 250 Ib. of 10-10-10. 
300 Ib. of 5-20-10._-----_-._-__- 15 30 60 | 300 Ib. of 5-10-20_____.____.-. 15 30 30 | 190 Ib. of 8-16-16. 
200 lb. of 5-20-10__--._-__--__- 10 20 40 | 200 lb. of 5-10-20____.._-.-.-.-- 10 20 20 | 125 lb. of 8-16-16. 
600 Ib. of 5-20-10__._-.._._---__. 30 60 120 | 600 Ib. of 5-10-20._-_..-.-2-_-- 30 60 60 | 375 lb. of 8-16-16. 
400 lb. of 5-20-10__..-..------- 20 40 80 | 400 Ib. of 5-10-20.__-_-_..-_-- 20 40 40 | 250 Ib. of 8-16-16. 
300 Ib, of 5-20-10_..22.222. 2228 15 30 60 | 300 Ib. of 5-10-20_.___- Sennen ne 15 30 30 | 190 Ib. of 8-16-16. 
300 Ib. of 5-20-10__-.--_-.------ 15 30 60 | 300 Ib. of 5-10-20____.-._._.-- 15 30 30 | 190 Ib. of 8-16-16. 


‘Supplemental nitrogen may be needed, : 
5 Apply fertilizer containing }4 percent boron if pH is more than 


we 


SOIL MANAGEMENT UNIT 3aC (IIIS) 


Moderately sloping, slightly to severely eroded, light- 
colored, moderately coarse textured, well-drained, some- 
what droughty soils 
MaCl McBride fine sandy loam, 6 to 12 percent slopes, slightly 
eroded. 
MaC2 McBride fine sandy loam, 6 to 12 percent slopes, mod- 
erately eroded. 
MbC! McBride sandy loam and Montcalm loamy sand, 8 to 15 
percent slopes, slightly eroded, 
MbC2 McBride sandy loam and Montcalm loamy sand, 8 to 15 
percent slopes, moderately or severely eroded. 
NaCl Newaygo sandy loam, 6 to 12 percent slopes, slightly 
eroded. 
NaC2 Newaygo sandy loam,-6 to 12 percent slopes, moder- 
ately eroded. 

These soils can be used for most crops grown in the 
county except sugar beets. Under good management, 
yields are moderate. All grasses and legumes grown in 
the county are well suited. Pasture produces good yields 
if lime and fertilizer ave applied in amounts indicated by 
soil tests. Yields will be lower in dry periods. Under 
good management, well-stocked woodlands produce high 
to moderately high yields. White, Austrian, red, and 
Scotch pines are recommended for planting on these soils. 

Varied crop rotations and soil conservation practices 
are needed to reduce water erosion on these moderately 
sloping soils. Where only contour tillage is used, small 
grains can be grown 2 out of 4 years, provided legume- 
grass completes the rotation (93). If the soils are strip- 
cropped, keep them in sod crops half of the time (86) 
(see table 11). Where terraced, an adequate rotation 
consists of 2 years of legume-grass followed by 1 year of 
a row crop, 1 year of a spring grain seeded to a green- 


STf corn is planted year after year, apply yearly to soils low in 
fertility 100 pounds of nitrogen, 50 pounds of phosphoric acid, ard 
50 pounds of potash per acre. 


manure crop, another year of a row crop, and 1 year of a 
spring grain seeded to legume-grass (76). If erosion 
control practices are not used, keep the soil in legume- 
grass at least half of the time (94). Row crops are not 
recommended unless these soils are tilled on the contour, 
stripcropped, or terraced. Other suitable rotations are 
listed in table 4. Any cropping system that has a value 
of: relative protectiveness greater than the one given 
under the specific practices in table 11 for this soil man- 
agement unit also can be used. 

Keep all natural waterways in sod to prevent gullying. 
Return all crop residues to the soil. Apply lime and ferti- 
lizer in amounts indicated by soil tests for named crops 
(see tables 5 and 12). 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn____._---_-_--u_.----- bushels-_ - 30 65 
Wheat___----------------- bushels__ 21 35 
Oats___.------------------ bushels__ 31 62 
Barley___.---------------- bushels... 25 42 
Alfalfa. .-.---.-.------------ tons__ 1.6 2.3 
Mixed hay___--_------------- tons. . 1.2 2.0 


SOIL MANAGEMENT UNIT 3aD(IVS) 


Strongly sloping, slightly to moderately eroded, light- 
colored, moderately coarse textured, well-drained, some- 
what droughty sotts 


MaD1l McBride fine sandy loam, 12 to 18 percent slopes, 
slightly eroded. 

Mab2 McBride fine sandy loam, 12 to 18 percent slopes, mod- 
erately eroded. ; 

MbD1 McBride sandy loam and Montcalm loamy sand, 15 to 


5 percent slopes, slightly eroded. 
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These strongly sloping soils are suited to only a few 
crops. They are not suited to ordinary row crops. They 
are fairly well suited to legumes and grasses, but yields 
are low in dry periods. If lime and fertilizer are applied 
in amounts indicated by soil tests, most legumes and 
grasses grow well. These soils are well suited to trees. 
For new plantings, red, white, Austrian, and Scotch pines 
are recommended. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Inmyproved 
Crop management management 
Wheat_-_-.-.------------- bushels -- 21 35 
Oats__-_.-..--------------- bushels_ — 30 60 
Barley_..----------------- bushels-- 25 40 
Alfalfa.....-----.------------ tons__ 15 2.7 
Mixed hay___-..-.------------ tons-- 1.2 18 


SOIL MANAGEMENT UNIT 3aK(VIS) 
Strongly sloping or steep, moderately or severely eroded, 
light-colored, moderately coarse teatwred, well-drained, 
somewhat droughty soils 
MabD3 McBride fine sandy Joam, 12 to 18 percent slopes, 
severely eroded. 
MbE3 McBride sandy lonm and Montcalm loamy sand, 15-++ 
percent slopes, moderately or severely eroded. 

‘Where these soils have been cropped, moderate to 
severe sheet and gully erosion have occurred. The main 
managment need is the control of water erosion. 

These soils are not suited to row crops and small grains. 
The best use is permanent vegetation—legumes, grasses, 
or trees. Yields of wood products from established 
woodlots are good. For new plantings, use white pine, 
Austrian pine, or ponderosa pine. 

To reestablish pasture, break the ground, fertilize, and 
seed legumes and grasses with a small-grain nurse crop. 
Apply lime and fertilizer in amounts indicated by soil 
tests for named crops (see tables 5 and 12). 


Soil management group 3b 


This soil management group consists of moderately 
dark colored, moderately coarse textured soils that 
formed from parent materials of sandy loam or stratified 
very fine sand and silt under imperfect drainage. Some 
soils in this group have a sandy clay loam or clay loam 
subsoil more than 10 inches thick that is underlain by 
stratified gravel and sands at depths of 24 to 42 inches. 
Also included are fine sands, very fine sands, and. silts, 
18 to 42 inches thick, over loam to silty clay loam ma- 
terials. 

The soils in this group are placed in management units 
according to percentage of slope, which is designated by 
a capital letter following the symbol for the soil manage- 
ment group. In group 3b, the capital letters and the 
slope ranges are: 


Alun ane ne 0 to 2 percent slopes (nearly level). 
B_iw--------- 2 to 6 or 2 to 7 percent slopes (gently sloping). 
C_-i-------- 7 to 14. percent slopes (sloping). 
D__----------- 14-+ percent slopes (strongly sloping). 


The soils in management group 8b have moderate 
moisture-holding capacity. They are naturally fertile 
and are seldom eroded by wind or water. The main 
management needs are adequate drainage and mainte- 


nance of soil structure and fertility. Some soils in this 
group are covered by .deposits of coarse-textured, less 
fertile materials that. washed from surrounding slopes. 

All field crops of the county are grown on these soils. 
Yields normally are not so high as those on the soils of 
management group 2b. Where these soils are not ade- 
quately drained, crops are limited to legumes, grasses, 
and crops that are planted late. Trees are seldom planted. 

Select fertilizer ratios, grades, and rates of application 
according to the crops to be grown, the kinds of soil, 
and the results of sotl tests. In table 12 rates and grades 
for fertilizer are given. All soils should be tested before 
fertilizer and lime are applied. 

Where outlets are adequate, tile lines placed at 4 to 7 
rod intervals and at- depths of 3 to 4 feet generally will 
increase crop yields. If tile is laid in sand, special blind- 
ing must be used to keep sandy material from sifting 
through the joints into the tile. 

Tillage should be the minimum that will control weeds, 
provide an adequate seedbed, and maintain the plow layer 
in a condition that permits water to penetrate and seed- 
lings to emerge. 


SOIL MANAGEMENT UNIT 3bA(ITW) 


Nearly level, moderately dark colored, moderately coarse 
textured soils formed under imperfect drainage 
CfAO Coral fine sandy loam, 0 to 2 percent slopes. 
McAO McGregor sandy loam, 0 to 2 percent slopes. 
RaAO Richter and Tonkey bouldery sandy loam and loam, 0 to 
2 percent slopes. 
SaA0 Sanilac silt loam, 0 to 2 percent slopes. 
SbAO Saverine and Iosco fine sandy loams, 0 to 2 percent 
slopes. 

These soils are suited to all field crops grown. in the 
county. If maximum yields are to be obtained, these 
soils need to be artificially drained and the crops grown 
in recommended rotations. If drainage is adequate, yields 
are moderately high to high. The kinds of legumes and 
grasses grown depend on the wetness of the soil. Trees 
generally are not planted, although farm woodlots are 
common. Trees suitable for the better drained areas are 
white pine, Austrian pine, red pine, Scotch pine, and 
Norway spruce, | 

Where the soils are adequately drained, a suitable 5- 
year rotation consists of a legume-grass mixture, corn 
planted with a cover crop, % row crop, @ spring grain 
followed by a green-manure crop, and wheat (72). Yields 
are generally higher if fewer row crops are grown in a 
rotation. Other suggested rotations are listed in table 4. 
Any rotation with a value of relative protectiveness 
eveater than (72) also’can be used with this soil manage- 
ment. unit. 

Return all crop residues to the soil to maintain fertility. 
After the soils are tested, apply fertilizer in amounts indi- 
cated in table 12 for named crops. Apply lime according 
to soil tests in amounts indicated for light-colored soils 
in table 5. 

The soils can. bé adequately drained by tile lines spaced 
4to 7 rods apart and laid at depths of 36 to 48 inches. The 
tile should be covered with topsoil, straw, or other backfill 
materials that will keep the sand from sifting into the 
tile. In other places, only random tiling is needed. The 


SANILAC COUNTY, MICHIGAN 57 


laying of tile in particularly wet areas has to be delayed 
until dry periods. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corm...---.-------------- bushels_ 45 80 
Beans...2.2-.------------ bushels. 16 25 
Sugar beets. .---.2.2--- lee tons__ 9 14. 
Wheat..---..2.-.._-.._~.-_bushels-__ 25 42 
Oats...---.2.2----- ee bushels. _ 40 80 
Barley_..-_----.----.----- bushels__ 30 50 
Alfalfa... .-22--------------- tons... 2.0 3.3 
Mixed hay.-_.-.-.2- 22 2 tons__ 15 2.6 


SOIL MANAGEMENT UNIT 8bB(IIW) 


Gently sloping, slightly to moderately eroded, moderately 
dark colored, moderately coarse textured soils formed 
under imperfect drainage 


Cf81 Coral fine sandy loam, 2 to 6 percent slopes, slightly 
eroded. ‘ 
McGregor sandy loam, 2 to 6 percent slopes, slightly 
eroded. 
Richter and Tonkey bouldery sandy loam and loam, 2 to 
6 percent slopes, slightly eroded, 
Sanilac silt loam, 2 to 6 percent slopes, slightly eroded. 
Saverine and Iosco fine sandy loams, 2 to 7 percent 
slopes, slightly eroded. 
SbB2 Saverine and Ioseo fine sandy loams, 2 to 7 percent 
slopes, moderately eroded. 


McBI 
RaBl 


SaBl 
SbB1 


These soils are moderately well supplied with plant 
nutrients and have moderate water:holding capacity. 
Drainage and droughtiness are the main problems. 

The soils in this unit are suited to all crops grown in 
the county. To obtain maximum yields, artificial drain- 
age and proper crop rotations are needed. Adequately 
drained areas are suited to legumes and grasses. <Al- 
though farm woodlots are common, trees generally are 
not planted. On adequately drained areas, plant white 
pine, red pine, Scotch pine, or Norway spruce. 

The soils can be adequately drained by tile lines spaced 
4 to 7 rods apart and laid at depths of 36 to 48 inches. 
Cover the tile with topsoil, straw, or other backfill ma- 
terials to keep sand from sifting through the joints and 
filling the tile lines. Because of slope, special care must 
be used in laying tile. In extremely wet places, it may 
be necessary to delay this work until dry periods. In 
other places only random tiling is needed. Drainage is 
move difficult than in soil management unit 8bA (IITW). 

Where the soils are adequately drained, a suitable 5- 
year rotation consists of a legume-grass mixture, corn 
planted with a cover crop, a row crop, a spring grain 
followed by a green-manure crop, and wheat (72). Yields 
are higher if fewer row crops are grown in the cropping 
sequence. Other crop rotations ave given in table 4. Any 
rotation in that table having a value of relative protec- 
tiveness greater than (72) also can be used with this soil 
management unit. 

Return. all crop residues to the soil. Apply fertilizer 
in. amounts indicated by soil tests (see table 12). After 
the soils have been tested, apply lime at the rates recom- 
mended for light-colored soils in table 5. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn. _----.-2----- ee busheis_ 45 80 
Beans___.-------2-2 eee bushels__ 16 25 
Sugar beets. 2.222222 2-288 tons__ 9 14 
Wheat__-.-222 22 bushels. -_ 25 42 
Oats_...----.------- eee bushels_. 40 80 
Barley_..----.-2-2 2-2 ee bushels__ 30 50 
Alfalfa... .-22--------.------ tons_. 2.0 3.3 
Mixed hay...---22.22-2- 2a. tons... 1.5 2. 6 


SOIL MANAGEMENT UNIT 8bC(IIIW) 


Moderately sloping, slightly to moderately eroded, mod- 
erately dark colored, moderately coarse textured soils 
formed under imperfect drainage 


SbCi Saverine and Tosco fine sandy loams, 7 to 14 percent 


slopes, slightly eroded. 
SbC2  Saverine and Tosco fine sandy loams, 7 to 14 percent 
slopes, moderately eroded. 

These soils contain a moderately large amount of or- 
ganic matter and have moderate moisture-holding capac- 
ity. Drainage and control of water erosion are the main 
management needs. The laying of tile drains, however, is 
difficult because of the slope. 

Most field crops grown in the county are suited to 
these soils, but sugar beets and field beans are seldom 
grown. Yields of forage crops are moderate if adapted 
legumes and grasses are grown and if fertilizers are 
applied in amounts and grades indicated by soil tests 
(see table 12) for named crops. Yields of woodland 
products are low to moderate. Trees are seldom planted. 

If erosion control practices are not used, a suitable 
rotation is 1 year of alfalfa followed by wheat (94). If 
contour tillage is used, a suitable rotation is 8 years of 
alfalfa, followed by a row crop and oats (88). If dvain- 
age type terraces are used, an appropriate rotation is 
1 year of alfalfa, 1 year of a row crop seeded to green 
manure, 1 year of a row crop, 1 year of oats seeded to 
green manure, and wheat (72). Other suggested rota- 
tions are listed in table 4. Any crop rotation with a 
relative protectiveness greater than the one given for the 
respective erosion control practices just mentioned can 
be used with this soil managment unit. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn___-_-_------.-----_-- bushels__ 30 65 
Beans_...--2_-2 2 eee bushels. _ 10 20 
Wheat_....2 22-22 e bushels__ 21 35 
Oats..-.-----2- 22 bushels__ 31 62 
Barley_.--.--------------- bushels_- 25 42 
Alfalfa... ..2-2.222-2 22-22 - ee tons__ 1.6 3. 0 
Mixed hay_.-...------.------ tons_- 1,2 2.2 


SOIL MANAGEMENT UNIT 3bD(IVE) 


Strongly sloping, slightly to moderately eroded, moder- 
ately dark colored, moderately coarse tentured soils 
formed under imvperfect drainage. 


SbD1 Saverine and Iosco fine sandy loams, 14+ percent 
slopes, slightly eroded. 
Saverine and Iosco fine sandy loams, 


slopes, moderately eroded. 

These soils-occur in small areas along dissected drain- 
ageways, and the total acreage in the county is small. 
Loam to silty clay loam till underlies the fine sands, very 
fine sands, and silts.at depths of 18 to 42 inches. 


SbD2 14-++ percent 
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These soils are not recommended for intertilled crops. 
Areas that, have been cultivated are normally moderately 
eroded. Forage crops are suitable, and most areas are 
used for permanent pasture. 


Soil management group 3c 


This soil management group consists of nearly level.to 
gently sloping, dark-colored soils that developed from 
stratified very fine sands, silts, and sandy loams under 
poor drainage. 

The soils m this group are productive and have good 
moisture-holding capacity. They contain a large amount 
of organic matter and generally have good natural fer- 
tility. Their management needs are adequate drainage 
and the maintenance of fertility. 

If adequately drained, thése soils are suited to all crops 
commonly grown in the county. Normally, yields are 
not so high as those on the soils of soil management 
group 2c. Only grasses and legumes are recommended 
for areas that ave not artificially drained. Trees are 
seldom planted. 

Lime is seldom needed on these soils. These dark- 
colored soils need 50 percent more lime than that recom- 
mended in table 5 for light-colored soils. These neutral 
to caleareous soils generally are deficient in manganese 
and boron. Additions of these elements in fertilizers 
may be needed for some crops. 

In table 12, for named crops, are recommended. ratios, 
grades, and rates of application of fertilizers for the soils 
in this group. All soils should be tested before lime and 
fertilizer are applied. 

Where outlets are adequate, satisfactory drainage is 
provided by tile lines spaced 4 to 7 rods apart and laid 
at depths of 36 to 48 inches. Special blinding to prevent 
sand from sifting into the lines generally is needed. Tile 
drainage generally increases crop yields. 

Tillage should be the minimum that will control weeds, 
provide an adequate seedbed, and maintain tilth and soil 
structure that permit water to penetrate the soil and 
seedlings to emerge. 


SOIL MANAGEMENT UNIT 3cA(IIW) 


Nearly level to gently sloping, dark-colored, medium to 
moderately coarse textured soils developed under poor 
drainage 

BaAO Bach silt loam, 0 to 2 percent slopes. 

TAO $Tonkey sandy loam, 0 to 2 percent slopes. 

TgAO ‘TTonkey and Bach fine sandy loams, 0 to 2 percent slopes. 

TgB] ‘Tonkey and Bach fine sandy loams, 2 to 7 percent slopes, 

slightly eroded. 

These soils need both artificial drainage and suitable 
crop rotations if they ave to produce maximum yields. 
They are suited to the field crops grown in the county. 
Yields of forage crops are moderately high to high where 
selected varieties are grown and the soils are adequately 
fertilized. Woodlands have low to moderate yields, de- 
pending on drainage. Trees are seldom planted on these 
soils. 

Crop rotations should be used that provide green- 
manure crops. <A suitable rotation consists of a legume- 
grass, a row crop followed by a green-manure crop, a 
row crop, spring grain followed by a ereen-manure crop, 
and wheat (72). Other rotations are given in table 4. 
Any rotation in that table having a value of relative 


protectiveness greater than (72) also can be used on this 
soil management unit. Return all crop residues to the 
soil. 

These soils can be adequately drained by tile lines spaced 
4 to 7 rods apart and Jaid at depths of 36 to 48 inches. 
Special blinding material is needed for backfill over the 
tile. In places, tile should not be laid until dry periods. 

In table 12, for named crops, are recommended ratios, 
grades, and rates of application of fertilizers when soil 
tests have been made. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn_..-----.---------.-- bushels. _ 50 85 
Beans____-. 22-22 eee bushels_ ~ 18 27 
Sugar beets. .-__-.----------- tons- - 10 15 
Wheat...-222-222 2-2 eee bushels_ 27 45 
Oats___.---.-.------ 2 -e ee bushels__ 40 80 
Barley__-_---------------- bushels__ 33 55 
Alfalfa. ....2-.-2-.----- ---- tons. _ 2.2 3.4 
Mixed hay..-.-.------------- tons__ 17 2.4 


Soil management group 4a 


This soil management group consists of well to mod- 
erately well drained, light-colored soils that developed 
from loamy sand to sandy loam parent materials or on 
stratified sands and gravel. The sands and gravel occur 
at depths of 18 to 42 inches and are overlain by a sandy 
loam to coarse sandy clay Joam subsoil that is as much 
as 10 inches thick. Also in this management group are 
well to moderately well drained sands to loamy sands 
underlain by loam to silty clay loam materials at depths 
of 18 to 42 inches. 

The soils in this group are placed in management units 
according to degree of erosion and percentage of slope, 
which is designated by a capital letter that follows the 
group symbols. In group 4a the capital letters and the 
slope ranges are: 


Awuu----- 0 to 2 or 0 to 83 percent slopes (nearly level). 

B_------ 2 to 6 ov 8 to 8 percent slopes (gently sloping). 

CL 6 to 12, 7 to 14, or 8 to 15 percent slopes (moderately 
sloping to strongly sloping). 

D___----- 12 to 18 or 14+ percent slopes (very strongly 
sloping). 

| rn 15-+- percent slopes (steep). 


In group 4a are some of the soils of Sanilac County 
that have little natural productivity. These soils need 
management that reduces water and wind erosion and 
maintains or increases moisture-holding capacity, organic 
matter, and fertility. 

Except on steep slopes, these soils are best suited to 
deep-rooted crops, small grains, and short-season crops. 
To reduce wind erosion and maintain the supply of 
organic matter, more legume-grass crops are needed on 
these soils than on finer textured ones. Special crops 
have been grown successfully on nearly level and gently 
sloping areas that are irrigated and intensely managed. 
Where properly fertilized and seeded, the more sloping 
areas are suited to legumes and grasses, Steep or eroded 
areas are generally planted to trees. Among the species 
recommended. for reforestation are red pine, Scotch pine, 
and jack pine. 

In table 13 is shown the least protective cropping sys- 
tem that can be safely used for the soils of group 4a, 
under named practices of water-erosion control. Any 
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TanLe 13.—Suggested crop rotations that give the least amount of protection that can be safely used, under named practices 
of water-eroston control, for the soil management units in group 4a 


Sees 
Practices of water-erosion control 
Soil management Slope erosion _ 
unit ; 
None Contour tillage Stripcropping Terracing 
Percent 
4a A(ETIS)_ 22228. 0-2 Slight... 222... ee AAROW ! (85) 2___| Not used______- Not used. ____- Not used. 
0-3 
4aB(TETS)__ 2-2 2-6 Slight and moderate, ..__ AAROW(85)__ AAROW(85)__--] AARW(87)__-_- AAROW (85). 
3-8 
4aC (IIIS). ..---.-- 6-12 Slight and moderate____- AW(94)__--- 228 AAARW(90)____-| AARW (87) ____- AAROW (85). 
7-14 . 
; 8-15 
4aD(IVS). 22222 12-18 Slight and moderate_____ AAW (97) AAW(97)_____-- Not used_.2____ Not recommended. 
14+ 
4aJe(VITS)___-___-- 15+ Slight, moderate, and Permanent vegetation (grass or trees). 
severe. 


1 Rotation symbols: A, legume-grass; O, spring grain; R, row 


crop; W, winter grain. These symbols are the same as those used 
in table 4. Rotations are recommended on the assumption that 
all crop residues, at least 2 tons per acre, are returned to the soil 
and plowed under immediately before planting. 


rotation in table 4 that has a value of relative protective- 
ness greater than those shown in table 13, under the listed 
water-control practices, will also be satisfactory. 

Lime is generally needed on these soils. Apply lime 
in amounts indicated by soils tests, preferably 6 months 
before legumes are seeded (see table 5). Select fertilizer 
ratios, graces, and rates of application according to the 
crops to be grown, the kinds of soil, and the results of 
soil tests. In table 14 are recommended rates of fertiliza- 
tion for named crops. 

If these soils are bare, they may be severely eroded by 
wind and water. Tillage should be completed quickly 
and should be the minimum that will control weeds, pro- 
vide an adequate seedbed, and maintain soil structure. 
On cultivated fields, use windbreaks to reduce wind 
erosion. or plant, in alternate strips, sod crops and small 
grain or sod crops and row crops. The strips should be 
at right angles to the prevailing winds. Protect water- 
ways with a sod cover. Use a field cultivator on sloping 
hay or pasture areas that are being prepared for grain 
or for reseeding. Leave crop residues on the surface to 
reduce erosion. 

In many places where they have been cropped under 
poor management, these sandy soils need a positive soil- 
building program. One such program that has been 
successtul provides for planting a series of green-manure 
crops that are fertilized for abundant growth.? This 
program calls for tilling or cultivating the soil through 
the summer so that weeds are controlled. Plant rye late 
in summer. If soil tests show that plant nutrients are 
low, apply 350 pounds of 4-16-16 fertilizer per acre. AI- 
low the rye to grow through the fall and winter until late 
in spring. In Apri, apply 40 pounds of elemental 
nitrogen per acre. Plow the rye under when it is 12 to 
18 inches high. Then prepare a seedbed and plant buck- 
wheat at the rate of 144 bushels per acre. If soil tests 


7 Suggested by ORVILLE WALKER, 


eounty extension director, 
Kalkaska County, Mich. 


2 Number in parentheses refers to the relative protectiveness of 
the cropping system. Any cropping system that has a value of 
relative protectiveness greater than the one given for a particular 
soil management unit and erosion control practice also can be used 
(see table 4). 


show that plant nutrients are still low when the buck- 
wheat is planted, apply another 850 pounds of 4-16-16 
fertilizer per acre. Plow the buckwheat under at full- 
blossom stage. About the middle of August, prepare a 
seedbed and sow alfalfa-bromegrass that has a bushel 
of oats added for each acre. When the alfalfa sod is 
established, the restoration of the soil should be about 
complete and a cropping system that will conserve the 
soil and maintain productivity can be planned. 


SOIL MANAGEMENT UNIT 4aA(LIIS) 


Nearly level, slightly eroded, light-colored, coarse-tex- 
tured, well-drained, droughty soils 


MeAl Mancelona loamy sand, 0 to 8 percent slopes, slightly 
eroded. 

MnAl Montcalm loamy sand, 0 to 2 percent slopes, slightly 
eroded. 


These soils are low in natural fertility. They are sus- 
ceptible to wind erosion. If they are not properly man- 
aged, the organic matter burns out and the sandy material 
blows away. 

Although yields of sugar beets and beans are low, these 
soils can be used for all field crops generally grown in the 
county. Because of the moderately low moisture-holding 
capacity, pastures are only fair, especially in summer. 
Deep-rooted, drought-resistant legumes and grasses give 
the best yields. Crops grow well in spring because these 
sandy soils warm quickly. White, red, jack, and Scotch 
pines grow well and ave recommended for new plantings. 

Tf these soils are used for crops, control of wind erosion 
is needed. Windbreaks or wind stripcroppimg combined 


with the use of rotations that provide adequate legume- 


grasses will reduce erosion. <A satisfactory rotation con- 
sists of 2 years of legume-grass, 1 year of a row crop, and 
2 years of small grain (85). Another suggested rotation 
is 2 years of legume-grass, 1 year of a row crop, and 1 
year of a small grain seeded to legume-grass (86). Cover 
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TaBLE 14.—Recommended fertilization for 
(N stands for nitrogen, P2Os for 


If the soil tests— 
Low in phosphorus 
Low in phosphorus and low in potassium— and high in 
Crops potassium— 
Apply per acre—. Apply peracre— 
At rate and grade of !— 
N P20; | 1Kk.O N P20; | K20 
Lb. Ib rb. Lb. Lb. Lb. 
Alfalfa,? alfalfa-brome,? clover, and sweetclover_.._..--.-- 0 60 | 300 lb. of 0-20-20... 22 -.. 0 60 30 
Alfalfa after each harvest year ?__.-------------------- 0 45 90 | 300 Ib. of 0-15-80__- 2. 2-228 0 45 45 
Grass without a legume___.-------------------------- 50 25 25 | 312 Ib. of 16-8-8____-_-_ Le 50 25 0 
Barley 4 or oats 4 with legume seeding_--._--.----------- 12 50 50 ; 250 Ib. of 5-20-20__.____.  _- 12 50 25° 
Barley 34 or oats #4 without legume seeding. -....------- 16 32 32 | 200 Ib. of 8-16-16_____-_-__ 2. 16 32 16 
Field beans 34 and soybeans 3 4____.---------.--------- 10 40 40 | 200 Ib. of 5-20-20_____-_--_--- 10 40 20 
Wheat 4 or rye ® with legume seeding_-_.--.------------ 15 60 60 | 300 tb. of 5-20-20._-_ 2. 15 60 30 
Wheat 34 or rye? without legume seeding.....--.------- 12 50 50 | 250 lb. of 5-20-20__..--..-___- 12 50 25 
Corn 3_____--.----- === eee eee 10 40 40 | 200 Ib. of 5-20-20-..2.-2- Le 10 40 20 


1 Rates and grades are examples of recommended fertilization. 
Other rates and grades can be used to obtain the suggested amounts 


crops, or green-manure crops, seeded in corn or other row 
crops and in small grains also will reduce wind erosion. 

Other suggested crop rotations are listed in table 4. 
Any cropping system that has a value of relative protec- 
tiveness greater than (85) also can be used on this soil 
management unit. 

Return all crop residues to the soil. Apply lime and 
fertilizer in the amounts indicated by soil tests (see tables 
5 and 14). 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn__._.---------------- bushels__ 28 55 
Beans. ...--.---.--------- bushels-_-_ 10 15 
Sugar beets.___-.------------ tons_- 5 9 
Wheat____..-------------- bushels_ 20 382 
Oats_.....--.------------- bushels... 30 55 
Barley... .----------------- bushels__ 22 35 
Alfalfa... -- Le eee eee tons... 1.5 2.8 
Mixed hay___---------------- tons_— 1.0 18 


SOIL MANAGEMENT UNIT 4aB (INS) 


Gently sloping, slightly to moderately eroded, light-col- 
ored, coarse-textured, well-drained, droughty soils 


MeB! Mancelona loamy sand, 3 to 8 percent slopes, slightly 
eroded, — 
MeB2 Mancelona loamy sand, 8 to 8 percent slopes, moder- 


ately eroded. 
Montcalm loamy sand, 2 to 6 percent slopes, slightly 


eroded. 
MnB2 Montcalm loamy sand, 2 to 6 percent slopes, moder- 


ately eroded. 
These sandy soils can be used for field crops, pasture, or 


MnBt 


trees. Crop yields are only fair, however, because these 


soils are low in fertility and in moisture-holding capacity 


of nitrogen, phosphoric acid, and potssh. 
2 Appiy fertilizer containing 4% percent boron if pFI is above 6.5. 


and are susceptible to both wind and water erosion. They 
are best suited to crops that are resistant to prolonged 
drought. Sugar beets and beans are not suitable. These 
soils produce only fair pasture that has a low animal car- 
rying capacity. If adequate amounts of lime and ferti- 
lizers are applied, all legumes and grasses grown in the 
county are suitable. Yields of trees are medium to low. 
For new plantings use white, red, jack, or Scotch pines. 

These soils are suited to crops only if wind and water 
erosion ave controlled. Wind erosion can be reduced by 
the use of windbreaks or stripcropping, or by a combina- 
tion of these practices. If stripcropping is used, keep the 
soils in legume-grasses at least half the time (87) (see 
table 18). If water control practices are not used, a suit- 
able 5-year rotation consists of 2 years of a legume-grass, 
a row crop, & spring grain, and a winter grain seeded to a 
legume-grass (85). This rotation will reduce erosion and 
maintain productivity. Other suggested rotations are 
listed in table 4. Any crop rotation with a value of rela- 
tive protectiveness greater than the one given in. table 13 
for a specified erosion control practice can be used on this 
soil management unit. 

Keep waterways in sod. Return all crop residues to the 
soil. Apply lime and fertilizers in amounts indicated by 
soil tests (see tables 5 and 14). 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn_..-----.- ee ---- bushels_. 25 50 
Wheat......-- 22 e+ +e -e bushels_- 18 28 
Oats.......--------------- bushels... 28 50 
Barley..------.----------- bushels-_-_ 20 32 
Alfalfa. o..222 22-22-22 Leak tons. . 14 2.7 
Mixed hay_..-..------------- tons._ 10 18 
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soil management groups 4a, 4b, and 4c 


phosphoric acid, and K,0 for potash] 


If the soil tests—Continued 


Low in phosphorus and high in . oo. a ; 
potassium-—Continued High in phosphorus and low in potassium— High in phosphorus and high in potassium— 
Apply per acre— Apply per acre— 
At rate and grade of !— At rate and grade of !— At rate and grade 
of 1— 
N P.0; | K:0 N P2O5 } KO 
rb. Lb Lb. Lb. Lb. Lb. 
300 ib. of 0-20-10__--_--.------ 0 30 60 | 200 lb. of 0-15-80_.....-..---- 0 30 30 | 150 lb. of 0-20-20. 
225 lb. of 0-20-20__------------ 0 30 90_} 300 Ib. of 0-10-380____-2 2 0 22 44 | 150 Ib. of 0-15-30. 
150 Mb. of 33-0-0 plus 125 lb. of 50 0 25 | 150 lb. of 33-0-0 plus 40 lb. of 50 0 0 | 150 lb. of 33-0-0. 
0-20-0. 0-0-60. 
250 lb. of 5-20-10__..-.--------- 12 25 50 | 250 Ib. of 5-10-20_.__-.--2- ee 12 25 25 | 150 lb, of 8-16-16. 
160 lb. of 10-20-10___----.----- 8 16 32 | 160 Ib. of 5-10-20___-________-- 16 16 16 | 160 lb. of 10-10-10, 
200 Ib. of 5—20-10_..-_---- 10 20 40 | 200 Ib. of 5-10-20_----- 2 eee 10 20 20 | 125 Ib. of 8-16-16. 
300 lb, of 5-20-10__.._--_------ 15 30 60 | 300 Ib. of 5-10-20_._____-_____-- 15 30 30 | 190 lb. of 8-16-16. 
250 lb. of 5-20-10..._-_.-------- 12 25 50 | 250 lb. of 5-10-20___--- 22 -- 12 25 25 | 150 lb. of 8-16-16. 
200 lb. of 5-20-10__-----_------ 10 20 40 | 200 Ib. of 5-10-20___._-_-._---- 10 20 20 | 125 Ib. of 8-16-16. 


3 Supplemental nitrogen may be needed. 


SOIL MANAGEMENT UNIT 4aC(IIIS) 


Moderately stoping, slightly to moderately eroded, light- 
colored, coarse-teatured, well-drained, droughty soils 


IcC1_ Tosco sandy leam and Croswell loamy sand, 7 to 14 


percent slopes, slightly eroded. 
MeC!1 Mancelona loamy sand, 8 to 15 percent slopes, slightly 
eroded, 
MeC2 Mancelona loamy sand, 8 to 15 percent slopes, mod- 
erately eroded. 
MmCl Menominee loamy sand, 6 to 12 percent slopes, slightly 
eroded. 
MmC2 Menominee loamy sand, 6 to 12 percent slopes, moder- 
erately eroded. ‘ 
MnCl Montcalm loamy sand, 6 to 12 percent slopes, slightly 
. eroded. 
MnC2 Montcalm lonmy sand, 6 to 12 percent slopes, moder- 
ately eroded, 

These droughty soils are low in fertility and are sus- 
ceptible to both wind and water erosion. In many places, 
considerable erosion has occurred. 

If properly managed, these soils can be used for crops 
or pasture, but yields will be lower than on most of the 
soils in the county. Sugar beets and beans are not recom- 
mended for these soils. If adequately limed and ferti- 
lized, these soils are suited to all legumes and grasses com- 
monly grown in the county. They are fairly well suited 
to pasture, although yields are low in dry summers. Yields 
of forest products are low to moderate. White, red, jack, 
and Scotch pines are suitable for new plantings. 

If these soils are cropped, wind and water erosion should 
be controlled. Wind erosion can be reduced by wind- 
breaks or, when satisfactory crop rotations are used, by 
stripcropping. Where-stripcropped, a suitable rotation 
is one that keeps these soils in legume-grass half the time 
but does not include a row crop more often than once in 
4 years (87) (see table 13). A more protective rotation 


4 Where pH is above 6.5 apply fertilizer containing 1 or 2 percent 
manganese. 


is needed if only contour tillage is used or if supporting 
practices to control erosion are not used (see table 13). 
Generally, terraces are not used where stripcropping ade- 
quately controls erosion. With terraces, an adequate 
rotation. consists of 2 years of legume-grass, a row crop, 
and 2 years of small grain (85). Where erosion control 
practices are not used, row crops are not recommended. 
Cover crops should be grown as much of the time as pos- 
sible. Other suggested rotations are listed in table 4.. Any 
rotation in that table with a value of relative protective- 
ness greater than the one given for an erosion control prac- 
tice in table 18 also can be used on this soil management 
unit. 

Iixpected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn. ...2----- ee eee bushels__ 22 45 
Wheat__.-.-.-2 22-2 bushels__ 18 24 
Oats... eee bushels__ 27 45 
Barley..-_-._-__.. eee aee bushels_- 15 30 
Alfalfa... 22222222222 tons__ 14 2.3 
Mixed hay_._-__-_---..--.___- tons_~ .9 1.6 


SOIL MANAGEMENT UNIT 4aD(IVS) 


Strongly sloping, slightly to moderately eroded, light- 
colored, coarse-teatured, well-drained, droughty soils 


IcbD1 Tosco sandy loam and Croswell loamy sand, 14+ per- 
cent slopes, slightly eroded. 

Montcalm loamy sand, 12 to 18 percent slopes, slightly 
eroded. . 
MnD2 Montcalm loamy sand, 12 to 18 percent slopes, moder- 

ately eroded. 


MnD1 


These soils ave droughty, low in fertility, and highly 
susceptible to both wind and water erosion. Areas that 
have been cultivated are moderately eroded. In places 
the subsoil is exposed. 


62 SOIL SURVEY SERIES 19538, NO. 10 


These soils are not well suited to intertilled crops. They 
are well suited to trees, and yields of forest products are 
moderate under good management. Red pine, white pine, 
Scotch pine, and jack pine are suitable for new plantings. 

Where these soils are tilled on the contour, a rotation 
of 2 years of legume-grasses followed by winter grain 
every third year is satisfactory (97). Stripcropping gen- 
erally is not used on these soils. Other rotations are sug- 
gested in table 4. Any crop rotation in that table with a 
value of relative protectiveness greater than (97) also can 
be used on this soil‘management unit. ; 

Keep waterways in sod. Apply fertilizers and lime in 
amounts indicated by soil tests (tables 5 and 14). Return 
all crop residues to the soils. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 


Crop management management 
Wheat... 2.---------- bushels. 14 20 
Oats_--...---------------- bushels_. 22 40 
Barley....---.------------ bushels. 12 28 
Alfalfa. .....0.-.-.---------- tons. 1.3 2.3 
Mixed hay___-_-.------------ tons__ 8 1.6 


SOIL MANAGEMENT UNIT 4aE(VHS) 


Steep, slightly to severely eroded, light-colored, course- 
textured, well-drained, droughty soils 


MeD! Mancelona loamy sand, 15+ percent slopes, slightly 
eroded. 

MeD2 Maeneelona loamy sand, 15-+-+ percent slopes, moderately 
eroded, 

MeD3 Mancelona loamy sand, 15+ percent slopes, severely 
eroded. : 


These droughty soils are generally low in fertility. 
Many areas that were once cropped are now severely 
eroded. Unless these soils are kept in legumes or grasses, 
wind and water erosion are the major problems. 

Although these soils are not recommended for crops 
grown in rotation, they can be used for legumes and 
grasses. Yields will be only fair, however, even. where 
adequate amounts of lime and fertilizer are applied. Ex- 
treme care must be taken in reseeding pastures because of 
the hazard of erosion when the soils are tiled. Trees can 
be grown, but yields of forest products are moderate to 
moderately low. Use red, white, and Scotch pines for 
planting. 


Soil management group 4b 


This soil management group consists of the following: 
(1) Light to moderately dark-colored, coarse-textured 
soils that were developed from loamy sand parent mate- 
rials under imperfect drainage; (2). imperfectly drained 
soils that have sandy loam or sandy clay loam subsoil, 
less than 10 inches thick, that is underlain by sands and 
gravel at depths of 18 to 42 inches; and (3) well drained 
to imperfectly drained sandy loams to loamy sands that 
ave 18 to 42 inches thick over loam to silty clay loam ma- 
terials. The light-colored, well-drained souls of this group 
occupy a limited acreage. 

The soils in this group are placed in management units 
according to range of slope, which is designated by a capi- 
tal letter that follows the group symbol. In group 4b, the 
capital letters and their slope ranges are: 


Fn 0 to 2 percent slopes (nearly level). 
B___--------- 2 to 6 or 2 to 7 percent slopes (gently sloping). 


The soils in group 4b have moderately low moisture- 
holding capacity, and some of them are susceptible to 
wind erosion. They are not so productive as the sotls in 
soil management group 3b. 

These soils are best suited to sod crops, deep-rooted 
crops, winter grains, and short-season crops. Inade- 
quately drained areas are suited only to pasture, hay, and 
crops that are planted Jate. Areas that are properly 
seeded and adequately fertilized are used for pasture and 
hay. Trees are seldom planted. 

Fertilizer ratios, grades, and rates of application should 
be selected according to the crops to be grown, the kinds 
of soil, and the results of soil tests. In table 14 are sug- 
gested rates of fertilization for named crops. All soils 
should be tested before lime and fertilizer are applied. 

Where outlets are adequate, these soils can be drained 
by tile lines. 'Tilage should be the minimum that will con- 
trol weeds, provide an adequate seedbed, and keep the 
plow layer in a condition that will permit water to pene- 
trate and seedlings to emerge. 


SOIL MANAGEMENT UNIT 4bA(LIIW) 


Nearly level, light to moderately dark colored: coarse- 
teatured soils formed under good to imperfect drainage 
GbAO Gladwin and Palo sandy loams, 0 to 2 percent slopes. 
IcAO Tosco sandy loam and Croswell loamy sand, 0 to 2 per- 
cent slopes. 
laA0 Tosco and Menominee loamy sands, 0 to 2 percent slopes. 
IbAO Tosco and Winegars sandy loams, 0 to 2 percent slopes. 
OaA0 Otisco loamy sand, 0 to 2 percent slopes. 

Although these soils are wet part of the time, they have 
moderately low capacity for holding moisture that crops 
can use. They are moderately low in fertility and are 
susceptible to wind erosion. 

If properly managed, these soils can be used for most 
crops grown in the county except sugar beets and beans. 
But even under improved management, yields are only 
moderate to moderately low. These soils are moderately 
well suited to forage crops, but the kinds of legiimes and 
grasses grown depend on the wetness of the soils. Trees 
are seldom planted. Most species in existing woodlots 
are not desirable, and yields of forest products are low. 
Trees suited to the drier areas are white pine, Austrian 
pine, or Norway spruce. In many places, these imper- 
fectly drained soils are used in the same way as adjacent 
well drained and moderately well drained soils. 

A suitable rotation consists of 2 years of legume-grass, 
1 year of a row crop, 1 year of a small grain, and 1 year 
of a small grain seeded to legume-grass (85). Other sug- 
gested rotations are listed in table 4. Any cropping sys- 
tem in this table that has a value of relative protective- 
ness greater than (85) also can be used on this soil man- 
agement unit. 

After the soils are tested, apply fertilizers as indicated 
for named crops in table 14. Apply lime as indicated 
by soil tests (see table 5). 

Artificial drainage generally is needed for field crops. 
Open ditches or tile lines placed at 4 to 8 rod intervals 
and at depths of 36 to 48 inches are suitable. The grades 
for tile lines may be difficult to maintain on these soils 
because sand generally occurs at the depths where the tile 
should be laid. To keep the tile from filling with sand, 
cover it with topsoil, straw, or similar materials. Tt may be 
necessary to delay ditching and tiling until the dry period 
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of the year. Either windbreaks or wind stripcropping 
will reduce wind erosion, but a combination of these prac- 
tices is more effective. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Cormm_...----------------- bushels. - 35 65 
Wheat... --2 222 ee bushels. _ 22 35 
Oats_....22.-22-2- eee bushels. - 32 60 
Barley_.._.2-2-___-._-.-- bushels_ 26 39 
Alfalfa. ooo 020222 Le tons_. 17 3.1 
Mixed hay__...-----_22- 2 ee tons. . 1.2 2.1 


SOIL MANAGEMENT UNIT 4bB(IIIW) 

Gently sloping, slightly eroded, light to moderately 
dark colored, coarse-tentured soils formed under good to 
unperfect drainage 

GbBl Gladwin and Palo sandy loams, 2 to 7 percent slopes, 
slightly eroded. 

Tosco sandy loam and Croswell loamy sand, 2 to 7 per- 
cent slopes, slightly eroded. 

laBl losco and Menominee loamy sands, 2 to 6 percent slopes, 
slightly eroded. 

fosco und Winegars sandy loans, 2 to 6 percent slopes, 
slightly eroded, 

OaBl | Otisco loamy sand, 2 to 6 percent slopes, slightly eroded. 

Although they are wet some of the time, these soils 
have a moderately low capacity for holding moisture that 
crops can use. They are moderately low in fertility. 
Wind erosion is a problem, especially on the drier sites. 

These soils are suited to all crops commonly grown in 
the county except sugar beets and beans. Yields are mod- 
erate to low, depending on the management used. Where 
adequately drained, these soils produce good legumes and 
grasses. The kinds of legumes and grasses seeded depend 
on the wetness of the soil. These soils are fair to poor 
for trees, which are seldom planted. Existing woodlots 
have undesirable species and low yields. 

A suitable rotation consists of 2 years of legume-grass, 
1 year of a row crop, 1 year of a small evain, and 1 year 
of asmall erain seeded to legume-grass (85). Other rota- 
tions are given in table 4. Any cropping system in that 
table that has a value of relative protectiveness greater 
than (85) can also be used on this soil management unit. 

Either windbreaks or wind stripcropping reduces wind 
erosion, but it is best to use a combination of the two prac- 
tices. Special emphasis should be given to a fertility 
program and the use of green-manure crops. Return. all 
crop residues to the soil. 

Artificial drainage is needed if crops are to be grown in 
rotation. Use open ditches, random tile, or tile lines 
spaced at intervals of 4 to8 rods. Sand will probably make 
it difficult to maintain.the proper erade, particularly in 
‘these sloping areas. Cover the tile lines with tonsoil, 
straw, or similar materials to keep the lines from filling 
with sand. It may be necessary to delay ditching or tiling 
until a dry period of the year. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Preoailing Improved 
Crop management management 
Cormm__..___.-.---.------- bushels__ 35 60 
Wheat... .--_.------------- bushels_ _ 22 35 
Oats__...-2 22 ee bushels__ 20 60 
Barley_..----------------- bushels-_ . 23 39 
Alfalfa oo .2..22222---------- tons... 17 3. 1 
Mixed hay_._-..-.----------- tons__ 1.2 2.1 


531846—61, 


a) 


SOIL MANAGEMENT UNIT 4/Rb(IVW) 
Newly level to moderately sloping, slightly eroded, mod- 
erately dark colored, moderately well to imperfectly 
drained soils with sundstone bedrock at depths of 18 to 
42 inches 


ThAO $Tyre loamy sand and sandy loam, 0 to 2 percent slopes. 
Th! $=Tyre loamy sand and sandy loam, 2 to 6 percent slopes, 


slightly eroded. 
Tyre loamy sand and sandy loam, 6 to 12 percent slopes, 
slightly eroded. 


‘ThC1 


_ The total acreage in this county is small. The soils are 
used for crops and pasture, but yields are low because of 
droughtiness. Rotations suggested for the soils of soil 
management unit. 4bA (IITW) can be used on these soils. 
Because of the small acreage, information on estimated 
yields is not available for these soils. 


Soil management group 4c 


This soil management group consists of (1) level to 
gently sloping, darl-colored soils that developed from 
loamy sand to sandy loam parent materials under poor 
drainage and (2) poorly drained soils that developed on 
stratified sands and gravel and have a sandy Joam to 
sandy clay loam subsoil, 2 to 20 inches thick. 

These soils have a high natural supply of organic mat- 
ter, but at times they are damaged by deposits of coarse- 
textured, less fertile material that are washed in from 
adjacent upland slopes. 

If they are adequately drained, the soils in this group 
are suited to all field crops grown in the county. Yields 
are not so high as those on the soils in management. group 
3c. Areas that cannot be adequately drained ave largely 
used for permanent pasture and second-growth forest. 
Trees are seldom planted. 

Maintaining adequate drainage and fertility are the 
principal ‘problems of management on this soil manage- 
ment group. Where outlets are available, these soils can 
be drained by tile lines. 

Applications of lime are seldom needed. ‘Where these 
dark-colored soils are acid, they need 50 percent more lim 
than is recommended in table 5. These neutral to cal- 
careous soils generally have deficiencies in manganese and 
boron, Some crops will need additions of these elements 
in fertilizers. 

Use the minimum amount of tillage that will control 
weeds, provide a suituble seedbed, and maintain the plow 
layer in a condition that: permits water to penetrate and 
seedlings to emerge. Fertilizer ratios, grades, and rates 
of application. should be selected.on the basis of the cron 
to be grown, the kind of soil, and the result of soi] tests 
(see table 14). 

SOIL MANAGEMENT UNIT 4cA(UIW) 


Nearly level. dark-colored. coarse to moderately coarse 
teatured soils formed under poor drainage 
EcAO Edinore and Ensley sandy loams, 0 to 2 percent slopes. 
EeAO Hpoufette and Ronald sandy loains, 0 to 2 percent slopes. 
If adequately drained, these soils are suited to all field 
crops grown in the county. Yields are moderate under 
improved management. New plantings of trees on wet 
sites are not recommended. The existing woodlots pro- 
vide fair to moderate yields of woodland products. 
Adequate drainage is the main management need if 
these soils are cropped. These soils can be drained by 
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open ditches or by tile lines spaced 6 to 8 rods apart. It 
is difficult, however, to maintain the proper grade of the 
tile lines in many places because sand occurs at depths 
where the tile should be laid. To keep the tile lines from 
filling with sand, they should be covered with topsoil, 
straw, or similar materials. It may be necessary to delay 
ditching and tiling until the dry period of the year. 

A suggested rotation consists of 2 years of a legume- 
grass, 1 year of a row crop, 1 year of a small grain, and 
1 year of a small grain seeded to legume-grass (85). 
Other suggested rotations are listed in table 4. Any rota- 
tion in that table having value of relative protectiveness 
greater than (85) also can be used on this soil manage- 
ment unit. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Tinproved 
Crop management management 
OOM. ....---------------- bushels__ 40 70 
Beans. —-—-- eee eee eee bushels__ 15 22 
Sugar beets__..-------------- tons_. 8 13 
Wheat_...-.-------------- bushels _- 23 38 
Oats__....-..------------- bushels_- 35 65 
Barley__.----------------- bushels__ 28 42 
Alfalfa. ol 22---.------------ tons... 1.8 3.3 
Mixed hay_.---.-.----------- tons__ 1.4 2. 2 


SOIL MANAGEMENT UNIT 4cB(IITW) 


Gently sloping, slightly eroded, dark-colored, coarse to 
moderately coarse textured soils formed under poor 


drainage 
EcB] Edmore and Ensley sandy loams, 2 to 6 percent slopes, 
slightly eroded. 
FeB!] Epoufette and Ronald sandy loams, 2 to 6 percent 


slopes, slightly eroded. 


If adequately drained, these soils are suited to all field 
crops grown in the county, including forage crops. Yields 
are moderate under good management. New tree plant- 
ings on wet sites are not suggested. The existing wood- 
lots produce fair to moderate yields of woodland products. 

Adequate drainage is the main management need if 
these soils are cropped. These soils can be drained by 
open ditches or by tile lines spaced 6 to 8 rods apart. It 
is difficult, however, to maintain the proper grade of the 
tile lines in many places because sand occurs at depths 
where the tile should be laid. To keep the tile lines from 
filling with sand, they should be covered with topsoil, 
straw, or similar materials. It may be necessary to delay 
ditching and tiling until the dry period of the year. Care 
will also be needed to maintain proper grade of the tile 
lines in these gently sloping areas. 

A suggested rotation consists of 2 years of a legume- 
grass, 1 year of a row crop, 1 year of a small grain, and 
1 year of a small grain seeded to legume-grass (85). Any 
rotation that has a value of relative protectiveness (see 
table 4) greater than (85) also can be used. 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 


Crop management management 
Corn__..---_.------------ bushels_ 40 70 
Beans__.._-_------------- bushels__ 15 22 
Sue@ar beets_..--------------+- tons__ 8 13 
Wheat__._.._-..---------- bushels. _ 23 38 
Oats_...--.....----------- bushels__ 35 65 
Barley__..---------------- bushels _-_ 28 42 
Alfalfa__.._-..-------------- tons... L8 3 


Soil management group 5a 


This soil management group consists of (1) well to 
moderately well drained, light-colored, very droughty 
sands and (2) sands with loam to clay materials at depths 
of 42 to 66 inches. 

The management units within this group have different 
slope ranges, which are designated by capital letters that 
follow the group symbol. In group 5a, the capital letters 
and the slopes they stand for are: 


A_ouu-- + 0 to 2 percent slopes (nearly level). 

Bo_u- +--+ 2 to 7 or 2 to 8 percent slopes (gently sloping). 
C__uu------ 7 to 14 percent slopes (moderately sloping). 
D_-_----- ee 8 to 18 or 14+ percent slopes (strongly sloping). 


In this soil management group, the soils that have been 
used the same way on the steeper and longer slopes ‘are 
generally more eroded than on the less sloping areas and. 
need a more protective cropping system. 

The soils in this management group have a low content 
of plant nutrients and organic matter, low moisture-hold- 
ing capacity, and high susceptibility to erosion, especially 
wind erosion. Consequently, these soils are among the 
least productive in. the county for field crops. 

The level and gently sloping areas are best suited to 
deep-rooted crops, winter grains, and short-season crops. 
Where the soils in the group have been irrigated and man- 
aged intensively, special crops have been grown success- 
fully. Legumes and grasses are grown in areas that are 
properly fertilized and seeded. ‘To reduce wind erosion 
in. cultivated fields, alternate strips of forage crops and 
small grain or row crops are frequently planted. Many 
of the steep or eroded sites are planted to trees. Red pine, 
Scotch pine, and jack pine are used for reforestation. 

The main deficiencies of the soils in this group can be 
partly overcome by using a cropping system that builds 
up plant nutrients through additions of fertilizer and or- 
ganic matter. In many places, however, a positive soil- 
building program is needed because these soils have been 
poorly managed. The program outlined for the soils in 
management group 4a can be used on these sancly soils. 

The soils in this group should be covered as much. of 
the time as possible because of serious erosion hazard if 
they ave left bare for even a short time. Till just enough 
to control weeds and make an adequate seedbed. Use a 
field cultivator, particularly on sloping areas, when pre- 
paring aveas for reseeding to legume-grasses. To help 
reduce erosion, leave crop residues on the surface. 

In table 15, crop rotations are suggested for each soil 
management unit in soil group 5a. These rotations are 
the least protective that can be recommended for safe use 
under the practices of erosion control named in table 15. 
The rotations listed in table 4 that have a value of relative 
protectiveness less than those in table 15 do not adequately 
protect the soils if they are cultivated under the practices 
named. Rotations with a greater value adequately pro- 
tect the soils. Minimum tillage, the removal of crop resi- 
dues, and other practices may affect the amount of pro- 
tection needed. The protection needed decreases with a 
decrease in slope and as other erosion control practices are 
used. 

These soils generally need lime. Soil tests to determine 
the lime requirement should be made, preferably before 
the soils are broken for a new crop or for a reseecing. 

Fertilizer ratios, grades, and rates of application should 
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TABLE 


15.—Suggested crop rotations that give the least amount of protection that can be safely used, under named practices 


of water-erosion control, for the soil management units in group da 


; Practices of water-erosion control 
Soil management Slope Erosion 
unit 
None Contour tillage Stripcropping Terracing 
Percent 
5aA(TVS)_--------- 0-2 Slight..--2-.2-2--------- AARW 1(87)?_ oo Not used___ 22 Not used__.___. Not used. 
5aB(IVS)____. ee 2-7 Slight__.--.--------- 8. AARW(87)-.----- AARW (87)__._- AARW (87). ~~ - AARW (87). 
2-8 
5aC(IV8)__-- 2 7-14 | Slight_..----..---------- AAARW (90) ____ 2 AAR W (87) ____- AARW (87)__-~- AARW (87). 
5aD(VITS)--..---- 8-18 | Slight and moderate____.- . 
14+ Permanent vegetation (grass or trees). 
1 Rotation symbols: A, legume-grass; R, row crop; W, winter ? Number in parentheses refers to the relative protectiveness of 
grain. These symbols are the same as those in table 4. Rotations the cropping system. A cropping system that has a value of relative 


are recommended on the assumption that all crop residues, at least 
2 tons per acre, are returned to the soil and plowed under immedi- 
ately before planting. 


be selected according to the crop to be grown, the kind of 
soil, and the result ‘ot soil tests. In table 16, for named 
crops, are suggested ratios, grades, and rates of applica- 
tion of fertilizer for the soils in groups 5a, 5b, and 5c. 
All soils should be tested before fertilizers and lime are 
applied. 


SOIL MANAGEMENT UNIT 5nA(IVS) 


Nearly level, slightly eroded, light-colored, well to mod- 
erately well drained, very droughty sands 
CgAl Croswell loamy sand, 0 to 2 percent slopes, slightly 
eroded. 
Kalkaska and ‘Wallace fine sands, 0 to 2 percent slopes, 
slightly eroded. 
MhAl Melita and Arenac loamy sands, 0 to 2 percent slopes, 
slightly eroded. 


KaAl 


These very droughty soils are low in natural fertility 
‘and in moisture-holding capacity. They are susceptible 
to wind erosion where “they are not covered with vege- 
tation, 

These soils have a limited use for field crops. Yields 
of intertilled crops are low. Because they are very 
‘droughty in summer, these soils are not well suited to pas- 
ture. Hazly in spring and late in fall, however, they pro- 
vide good pasture. Deep- rooted leoumes and grasses that 
can withstand drought should be. planted for pasture. 
Yields of these forage crops are low. These soils are well 
suited to new plantings of red, jack, and white pines. The 
white pine should be planted. in the low, moist, less ex- 
posed areas. Yields from woodlots are low. 

If these soils are used for row crops, the crops should 
be grown in rotations and protected against wind. A sug- 
gested rotation consists of 2 years of a legume-grass, 1 
year of a row crop, and 1 year of a winter’ grain seeded 
to a legume-grass (87). Any other votation that has a 
value of relative protectiveness greater than (87) (see 
table 4:) also can be used. Return all crop residues to the 
.soil, use green-manure and cover crops, and supply lime 
and fertilizer in amounts indicated by soil tests (see tables 
5 and 16). 

Expected yields per acre of important crops under 
prevailing management and improved management are 


protectiveness greater than the one given for a particular soil 
management unit and erosion control practice may be used (see 
tible 4). 


Prevailing Improved 
Crop management management 
Corn_-.----- eon nee ee eee bushels __ 15 40 
Wheat_..2-222222 2 eee. bushels... 11 22 
Oats... 2.22 eee bushels__ 17 33 
Alfalfa... 222-2222 2 elle tons__ 9 2.3 
Mixed hay_..-.-----_-2------e tons_ 6 1.4 


SOIL MANAGEMENT UNIT 5aB(IVS) 


Gently sloping, slightly eroded, light-colored, well to mod- 
erately well drained, very droughty sands 
CgBl Croswell loamy sand, 2 to 7 percent slopes, slightly 

eroded. 

Kalkaska and Wallace fine sands, 2 to 8 percent slopes, 
slightly eroded. 

Melita and Arenac loamy sands, 
slightly eroded. 


KaBl 


MhB1 2 to 7 percent slopes, 


These soils are low in natural fertility and are highly 
susceptible to wind erosion. 

They are not well suited to intertilled crops and are 
only fairly well suited to legumes and grasses. Pasture 
has low animal carrying capacity during “the dr: y summer. 
These soils are fairly well suited to trees. For new plant- 
ings use red pine, jack pine, and a limited number of 
white pines on the better protected, moist sites. 

If these soils are used for intertilled crops, plant the 
crops in strips and keep half the field in forage crops. 
Use no more than one row crop every 4 years (87). Any 
rotation that has a value of relative protectiveness greater 
than (87) (table 4) also can be used on the soils in this 
unit. If these soils are used for pasture, plant deep-rooted 
legumes that are drought resistant. 

Return all crop residues and grow green-manure crops. 
Apply lime and fertilizer in amounts indicated by soil 
tests, (see tables 5 and 16). 

Expected yields per acre of important crops under 
prevailing management and improved management are 


Prevailing Improved 
Crop management management 
Corn.....-.-------------- bushels. - 15 40 
Wheat._..---------------- bushels__ 11 22 
Oats......--..------.------ bushels. - 17 33 
Alfalfa. o..22--2-----.------- tons. - 9 2.3 
Mixed hay___---.------------ tons. _ 6 1.4 
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‘TaBLye 16.—Recommended fertilization for 


[N stands for nitrogen, P2O; for 


Low in phosphorus and low in potassium— 


If the soil tests— 


Low in phosphorus 
and high in 


Crops potassium— 
Apply per acre— Apply per acre— 
At rate and grade of — 

N P20; | K20 N P.O; | KO 

Lb. Lb, Sb. Lb. Lb. bb, 
Alfalfa,? alfalfa-brome,? clover, and sweetclover____ ~~ eo-- 45 90 | 300 Ib. of 0~15-30__...-_-_.--- 0 45 45 
Alfalfa after each harvest year *_.---------.----------- 0 30 90 | 300 Ib. of O-10-30__----------- 0 30 30 
Grass without a legume.__.-------------------------- 30 30 30 | 300 Ib. of 10-10-10..2_-----_-- 30 30 0 
Barley 34 or oats?4 without legume seeding. ._-_..--~--- 16 32 32 | 200 Ib. of 8-16-16___..-------- 16 32 16 
Field beans 34 and soybeans 34.._/_.------------------- 10 20 40 | 200 lb. of 5-10-20__._----_--_--- 10 20 20 
Wheat 34 or rye* without legume seeding__..--..------ 12 50 50 | 250 lb. of 5-20-20___--..-..--- 12 50 25 
Corn *______-_._----- eee +--+ -- +--+ --- 10 40 40 | 200 lb. of 5-20-20_..__-_______- 10 40 20 

! 


1 Rates and grades are examples of recommended ‘fertilization. 
Other rates and grades can be used to obtain the suggested amounts 
of nitrogen, phosphoric acid, and potash. 

2 Apply fertilizer containing 4 percent boron if pH is more than 6.5, 


SOIL MANAGEMENT UNIT SaC(IVS) 


Moderately sloping, slightly eroded, light-colored, well- 
dyained, very droughty sand 


MkC1] Melita loamy sand, 7 to 14 percent slopes, slightly 


eroded. ; 


This soil is very droughty and is low in natural fer- 
tility. Itis slightly eroded by wind and water and when 
cropped is highly susceptible to further erosion. 

This soil is not well suited to row crops and is only 
fairly well suited to trees and to pasture. Deep-rooted 
grasses and legumes that are drought resistant are suitable 
for pasture. For new plantings of trees use red pine and 
jack pine along with a limited number of white pines on 
the moister sites. 

If this soil is used for intertilled crops, they should be 
grown in strips on the contour and in a rotation that pro- 
vides a legume-grass at least half of the time (87). Do 
not plant a row crop more than once in 4 years (see 
table 15). Other rotations are suggested in table 4. Any 
rotation in that table that has a value of velative protec- 
tiveness greater than the one given for a specific practice 
in table 15 also can be used. 

Return all crop residues and grow green-manure crops 
and cover crops whenever possible. Apply lime and ferti- 
lizer in amounts indicated by soil tests (see tables 5 and 
16). 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Preoailing Improved 
Crop management management 
Com. ..-...-------------- bushels__ 10 35 
Wheat... -..-..----------- bushels_ _ 10 20 
Oats... -------- bushels__ 15 30 
Alfalfa. 22..2-------------- tons__ .9 2.3 
Mixed hay.__..-------------- tons. _ .6 14 


3 Where pH is ubove 6.5, apply fertilizer containing 1 or 2 per- 
eent manganese. 
4 Supplemental nitroger may be needed. 


SOIL MANAGEMENT UNIT 5aD(VIIS) 


Strongly sloping to steep, slightly to severely eroded, 
light-colored, well-drained, very' droughty sands 


KaCl Kalkaska and Wallace fine sands, 8 to 18 percent slopes, 


slightly eroded. . 
MkD2 Melita loamy sand, 14+. percent slopes, slightly to 
severely eroded. 

These soils are very low in fertility and very low in 
moisture-holding capacity. They are extremely droughty 
and, in exposed areas, are highly susceptible to wind and 
water erosion. 

These soils are unsuited to crops or pasture because of 
unfavorable slopes, and native trees grow very slowly. 
They are, however, best suited to trees and to use for wild- 
life habitats. For new plantings of trees, use jack pine 
or ved pine. Planting is difficult on the steeper slopes, 
and the trees should be planted on the contour to prevent 
them from being washed out during rainstorms. 


Soil management group 5b 


This soil management group consists of imperfectly 
drained. soils that were developed from deep sand parent 
materials and sands with loam to clay materials at depths 
of 42 to 66 inches. 

These soils have low natural fertility and have a high 
water table. In their natural state, they are poorly suited 
to most field crops. They may be made productive in 
many places, however, by adding fertilizers and lime and 
by seeding ladino clover, alsike clover, Dutch white clover, 
bromegrass, and other suitable legumes and grasses. In 
many places, additions of fertilizers and lime will cause 
the growth of desirable legumes or grasses. Because of 
the high water table, these soils often furnish productive 
pasture during the summer when the pasture in drier 
uveas 1S poor. 


SANILAC COUNTY, MICHIGAN 67 


soil management growps ba, 5b, and Se. 


phosphoric acid, and K,0 for potash] 


Tf the soil tests—Continued 


Low in phosphorus and high in 
potassium—Continued 


High in phosphorus and low in potassium— 


High in phosphorus and high in potassium— 


These sandy soils are susceptible to wind erosion where 
they are drained and cropped. Open ditches do not hold 
their shape. ‘The sides continually slough or cave in, thus 
making tile dvains difficult to install. Even where it is 
possible to install tile drains, a great deal of care must, be 
taken in. covering the tile, or the sand will clog the tile. 

Tillage should be the minimum that will control weeds, 
provide an adequate seedbed, and maintain the surface 
soil in a condition that permits water to penetrate and 
seedlings to emerge. 

Fertilizer ratios, grades, and rates of application 
should be selécted on the basis of the crop to be grown, 
the kind of soil, and the results of soil tests. In table 16, 
for named crops, ave suggested ratios, grades, and rates 
of application of fertilizer for the soils in this group. 
All soils should be tested before fertilizers and lime are 


applied. 
PI SOIL MANAGEMENT UNIT sbA(IVW) 


Nearly level to gently sloping, moderately dark colored 
sands developed under imperfect drainage 


AeAO Au Gres and Saugatuck loamy sands, 0 to 2 percent 
slopes. 
Au Gres and Saugatuck loamy sands, 2 to 6 percent 


slopes, slightly eroded. 


AeBl 


These soils ave low in natural fertility and are medium 
to extremely acid. They have low moisture-holding 
capacity and generally are too dry for good plant growth 
during a part of the growing season. 

These soils are not well suited to field crops, but they 
produce fair pasture in areas where the water table is 
not too high and lime and fertilizer are applied. Trees 
ave seldom planted on these soils, and yields from existing 
woodlands are low, 

Artificial drainage is needed before crops can be grown. 
Open ditches are generally used in most areas. These 


Apply per acre— Apply per acre— 
At rate and grade of -— At rate and grade of '~- At rate find grade 
of — 

N P205 | 1k,0 N P20; | K:0 

Lb, Lb, Lb. Lb. Lb., Lb. 
225 Ib. of 0-20-20__._-__.-_- a 0 30 90 | 300 Ib. of 0~10-30__.--2------- 0 " 22 45 | 150 lb. of 0-15-30. 
150 lb. of 0-20-20____-------~-. 0 30 90 | 300 Ib. of 0~-10-30_.-------_---- 0 15 45 | 150 Ib. of 0-10-30. 
90 Ib. of 33-0-0 + 150 Ib. of 30 () 30 | 90 Ib. of 33-0-0 + 30 Ib. of | 30 0 0 | 90 Ib of 33-0-0, 

0-20-0, 0-0-60. 

160 lb. of 10-20-10__..__._------ 8 16 32 | 160 ]b. of 5-10-20__.__--____-- 16 16 16 | 160 Ib, of 10-10-10. 
125 lb. of 8-16-16. ...-2------- 4 13 40 } 150 1b. of 3-9-27__..-_____---- 5 10 20 | 100 Ib. of 5-10-20. 
250 Ib. of 5-20-10__---2---__-- 12 25 50 | 250 Ib. of 5-10-20___.___.-__--- 12.5 25 25 | 150 |b. of 8-16-16. 
200 Ib. of 5~20-10_-- 2-22 -- 10 20 40 | 200 lb. of 5-10-20___.....----_- 10 20 20 | 125 Ib. of 8-16-16. 


ditches, however, need careful maintenance because they 
fill with sand that blows in or that caves in from the 
ditch banks. 

If crops are grown, they should be planted in strips 
to reduce wind erosion. Rotations that provide legume- 
grass at least half of the time are suggested. One such 
rotation. consists of 2 years of legume-grass, a row crop, 
and then a winter grain (87). Another suitable rotation 
is 3 years of legume-grass, a row crop, a spring grain, and 
then a winter grain (88). Other suggested rotations are 
given in table 4. Any rotation that has a value of rela- 
tive protectiveness greater than (87) also can be used 
on this soil management unit. 

Return. all crop residues to the soil and ‘apply lime and 
fertilizer in amounts indicated by soil tests (see tables 
Sand 16). 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Tivproved 
Crop management management 
Corn..-2-_ 2-2 eee bushels_ ~ 17 45 
Wheat... 2 ee bushels. _ 12 24 
Oats....-.-.-.---------.-.- bushels. _ 18 36 
Alfalfa_....0.22 2-2-2 -- eee tons__ 1.0 2.5 
Mixed hay____-_-.--_-------- tons—_ 7 1.6 


Soil management group 5c 


This soil management group consists of poorly drained 
soils that were formed from deep sand parent materials 
and sands with loam. to clay materials at depths of 42 to 
66 inches. 

These soils contain a very small amount of plant nutri- 
ents and have a high water table. In their natural state, 
they are poorly suited to most crops. They may be made 
productive in: many places, however, by adding fertilizer 
and lime and by seeding lJadino clover, alsike clover, 
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Dutch white clover, bromegrass, bluegrass, and other suit- 
able lerumes and grasses. In many places, additions of 
fertilizer will cause the growth of desirable legumes and 
grasses without a seeding. Because of the high water 
table, these soils furnish productive forage during July 
and August when upland pasture is poor. 

The principal soil management problems are improv- 
ing ‘drainage, increasing fertility, and controlling wind 
erosion. Open ditches are generally used for drainage. 
Tile is difficult to install because the trenches in which 
the tile is laid continually cave in. The tile lines must 
be carefully covered to prevent sand from filtering in. 
Pasture needs to be fertilized so that desirable legumes 
and grasses can be maintained. 

Tillage should be the minimum that will control weeds, 
provide an adequate seedbed, and maintain the surface 
soil in a condition that permits water to penetrate and 
seedlings to emerge. 

Lime is seldom needed on these soils. Where these 
dark-colored soils are acid, they need 50 percent more 
lime than that recommended in table 5. Fertilizer ratios, 
grades, and rates of application should be selected on the 
basis of the crop to be grown, the kind of soil, and. the 
results of soil tests. In table 16, for named crops, are 
recommended pounds per acre, with examples of grades 
and rates of application, for the soils in this group. All 
soils should be tested before fertilizer and lime are ap- 
plied. Manganese and boron fertilizer may be needed 
for some crops. 


SOIL MANAGEMENT UNIT ScA(IVW). 


Nearly level, dark-colored sands formed under poor 
dramage 
RcAO Roscommon loamy sand, 0 to 2 percent slopes. 
RdAO Roscommon mucky loamy sand, 0 to 2 percent slopes. 
TeAO Lobico mucky loamy sand, 0 to 2 percent slopes. 

These soils are low in natural fertility and are gen- 
erally too dry for plant growth during a part of most 
growing seasons, 

These soils are not very well suited to field crops, but 
they produce fair pasture in areas where the water table 
is not too high and lime and fertilizer are applied. Trees 
are seldom planted on these soils; yields of woodland 
products are low. 

These soils need to be drained before crops can be 
grown, but even then yields are low. Open ditches are 
generally used for drainage. These ditches, however, 
need careful maintenance because they fill with sand that 
blows in or that caves in from the ditchbanks. If tile 
is used for drainage, the lines should be spaced 6 to 8 
rods apart at depths of 86 to 48 inches. 

If crops are grown, they should be planted in strips 
so that the hazard of wind erosion is lessened. Rotations 
that provide legume-grass at least half of the time are 
suggested (87). Other rotations are given in table 4. 
Any rotation in that table having a value of relative 
protectiveness greater than (87) can be used on this soil 
management unit. Return all crop residues and apply 
fertilizer in amounts indicated by soil tests (table 16). 

Expected yields per acre of important crops under 
prevailing management and improved management are: 


Prevailing Improved 
Crop management management 
Corn_...--.-------------- bushels__ 20 50 
Wheat... -.--.-.-------- bushels_— 13 26 
Oats__...----------------- bushels_ _ 20 40 
Alfalfa....22202------------- tons... 1.2 2.7 
Mixed hay__.-.-------------- tons. - 8 1.7 


Soil management group 5.3a 


This soil management group consists of well drained 
to imperfectly drained, light-colored, extremely droughty 
sands and sands with loam to clay materials at depths 
of 42 to 66 inches. The imperfectly drained soils are of 
very limited acreage and are closely associated with the 
well-drained soils. 

Because they ave extremely drongnty, low in plant 
nutrients, and susceptible to erosion when cultivated, the 
soils in this group have little agricultural value. They 
may, however, be used for hay or pasture where they are 
associated with finer textured cultivated soils. ‘Their 
best use is for trees and for recreation. 

If trees are planted for timber or Christmas trees, use 
either seedlings or transplants. Jack pine and red. pine 
are generally planted on these soils. Jixtension Bulletin 
264. published by the Cooperative Extension Service of 
Michigan State University (73) gives more information 
on planting trees. 


SOIL MANAGEMENT UNIT 5.3aA(VIIS) 
Nearly level to gently sloping, slightly eroded, light- 
colored, welt to imperfectly drained, extremely droughty 
sands 


EaAl Eastport, Arenac, and Kalkaska sands, 0 to 2 percent 


slopes, slightly eroded. 

Bastport, Arenac, and Kalkaska sands, 2 to 7 percent 

slopes, slightly eroded. 

Eastport fine sand and Beach sand, 0 to 2 percent slopes. 
ReAl Rubicon sand, 0 to 2 percent slopes, slightly eroded. 
ReBl Rubicon sand, 2 to 7 percent slopes, slightly eroded. 

‘These soils are very low in fertility and in water- 

holding capacity. They are highly susceptible to wind 
erosion where they are exposed. For these reasons, these 
soils are generally not used for field crops or pasture, 
and small areas that are cropped produce very low yields. 
Most of the acreage that was once cropped is now idle 
or has been reforested. ‘These soils should be kept in 


EaBl 


EbAO 


trees. They make good wildlife habitats. Native trees 
grow slowly. Jack pine and red pine are best for new 
plantings. 


SOIL MANAGEMENT UNIT 5.3aC( VIS) 


Gently sloping to steep, slightly to severely eroded, light- 
colored, well-drained, extremely droughty sands 


EFaCl Wastport, Arenac, and Kalkaska sands, 7 to 14 percent 

slopes, slightly eroded. 

EbCO Hastport fine sand and Beach sand, 2 to 18 percent slopes. 

ReB3 Rubicon sand, 2 to 7 percent slopes, moderately or 
severely eroded. 

ReCl Rubicon sand, 7 to 14 percent slopes, slightly eroded. 

ReC2 Rubicon sand, 7 to 14 percent slopes, moderately or 
severely eroded. 

ReD1 Rubicon sand, 14-++, percent slopes, slightly eroded. 

ReD3 Rubicon sand, 14-++- percent slopes, moderately or se- 
verely eroded, : 


In addition to being gently sloping to steep and slightly 
to severely eroded, these soils are very low in natural 
fertility and very Jow in moisture-holding capacity. 
They are not recommended for crops or pasture and are 
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best suited to forestry or to use as wildlife habitats. 
Planting of trees is diflicult on the strongly sloping to 
steep areas. The trees should be planted on the contour, 
or at least across slope, so that the trees will not wash out 
during rainstorms. 


Soil management groups L2c, L3b, and L3c 


These groups consist of alluvial soils that developed 
from stratified moderately coarse to moderately fine tex- 
tured materials under moderately good to poor drainage. 
Most of the soils developed under imperfect and poor 
drainage. They are likely to be flooded by adjoining 
streams. 

Pasture and woodland are the best uses for the soils 
in this group. Where the flooding hazard has been re- 
duced by the straightening and deepening of the streams, 
cultivated crops are grown in fields that ave large enough 
for efficient farm operations. In many places, row crops 
are grown continuously. White clover, ladino clover, 
alsike clover, and other moisture-tolerant legumes are 
suggested for pasture. 

Flooding, inadequate drainage, and early frosts are 
the principal hazards for these soils. Flooding is likely 
in the sprmg and in other seasons after periods of heavy 
rainfall, Pasture should be fertilized to increase plant 
growth and to maintain desired species. Suggested rates 
and grades of fertilization for named crops are given in 
tables 10 and 12. Because of flooding and frost hazards, 
crop yields are variable. 


SOIL MANAGEMENT UNIT L2c(IIIW) 


Nearly level to gently sloping, dark-colored, moderately 
coarse to moderately fine textured alluvial soils developed 
under poor drainage 

WaA0d 


WcA0 
WcBO 


Wallkill loam, 0 to 2 percent slopes. 

Washtenaw loam and silt loam, 0 to 2 percent slopes. 

Washtenaw loam and silt loam, 2 to 6 percent slopes. 
WdAO Washtenaw sandy loam and loam, 0 to 2 percent slopes. 
WdB0 Washtenaw sandy loam and loam, 2 to 6 percent slopes. 

These soils are flooded at times by runoff from adjacent 
sloping fields. The small areas are ordinarily managed 
the same way as the adjacent upland soils. Because of 
flooding and frost hazards, crop yields are variable. The 
larger areas ave used for pasture. 

Flooding, inadequate drainage, and early frosts are 
the principal hazards on these soils. Flooding is likely 
m spring and in other seasons after periods of heavy 
vainfall. Pasture should be fertilized to increase plant 
growth and maintain desired species. Suggested rates 
and grades for fertilization are given in table 10. 


SOIL MANAGEMENT UNIT L3h(IITW) 


Level to gently sloping, moderately dark colored, im- 
perfectly to moderately well drained sandy loam alluvial 
soils 


AcAOQ Alluvial land, imperfectly or moderately well drained 
sandy loams, 0 to 2 percent slopes. 
Alluvial land, imperfectly or moderately well drained 


sandy loams, 2 to 6 percent slopes. 


AcBO 


Row crops can be grown continuously on areas of suffi- 
cient acreage that have been adequately drained and pro- 
tected from flooding. Yields are good to excellent. Other 
areas are best suited to pasture and woodland. Forage 
crops have high yields if suitable legumes or erasses are 


seeded. The kinds of legumes and grasses vary with the 
degree ot drainage and flooding. Suggested rates and 
grades for fertilization are given in table 12. The 
second-growth forest has not been managed for the pur- 
pose of producing woodland products. Trees are not 
planted on these soils. 


SOIL MANAGEMENT UNIT L3c(VW) 


Level to gently sloping, dark-colored, moderately coarse 
to medium teatured alluvial soils developed under poor 
drainage 


AbAOQ Alluvial land, poorly drained loams, 0 to 2 percent 


slopes. 

AbBO Alluvial land, poorly drained loams, 2 to 6 percent 
slopes. 

AdAQ Alluvial land, poorly drained sandy loams, 0 to 2 percent 
slopes. 

AdBO ‘Alluvial land, poorly drained sandy loams, 2 to 6 per- 
cent slopes. 

KbAQ Kerston muck, 0 to 2 percent slopes. 

These poorly drained soils occur in irregularly shaped 
aveas that are generally difficult to reach with farm 
equipment. They occur along streams that flood regu- 
larly. Almost all the acreage is in permanent pasture or 
second-growth forest. If adequately fertilized, these soils 
produce good pasture. The second-growth forest has not 
been managed for the purpose of producing woodland 
products. 


Soil management groups M/Ic, M/mc, M/8c, M/d4c, 
Mc-a, and Mc 


Organic soils are generally called mucks or peats. The 
mucks have decomposed to such an extent that the origi- 
nal plant materials cannot be recognized. The peats 
consist largely of undecomposed or only slightly decom- 
posed organic materials. 

Organic soils are placed in management units accord- 
ing to (1) reaction (pH); (2) natural vegetative cover; 
(3) thickness of the deposits; (4) kind of organic ma- 
terials; and (5) if the organic deposits are shallow, the 
texture of the underlying mineral materials. 

In the following pages, some of these characteristics of 
organic soils are discussed as well as other subjects that 
are important to the management of organic soils. 

Soil reaction (pH)—Most of the organic soils in 
Sanilac County are well supplied with lime. Lime is not 
needed if the pH is above 5.0. In some places, the pF 
of the surface layers varies considerably from that of the 
underlying materials. The amount of lime needed for 
very acid organic soils depends on the pH and on the 
depth to which the acidity extends. If the pH is between 
4.6 and 5.0, applications of 2 to 3 tons of limestone per 
acre are needed. If the pH is between 3.8 and 4.2, 8 to 
12 tons of limestone per acre may be required. The lime- 
stone must be mixed into the soil to a depth of 12 to 15 
inches. 

Manganese, which is an essential plant nutrient for 
many crops, is often unavailable to plants if the pH of 
the soil is more than 6.0. Soils that have a pH above 6.5 
need additions of sulfur at the rate of 500 to 1,000 pounds 
per acre to correct the high fixing power of these soils 
for manganese. If alkaline soils are to be farmed, and 


sulfur is used, apply 10 to 20 pounds of actual manganese 


per acre at planting time. In addition, spray the foliage 
several times, at intervals of 7 to 10 days, with water- 
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soluble manganese sulfate at a rate of 8 to 8 pounds per 
acre. It is not advisable to attempt to increase the 
acidity of organic soils that contain a considerable amount 
of free lime or marl. Such soils should not be planted to 
onions, spinach, soybeans, lettuce, or wheat. 

Drainage —Organic soils were formed after woody and 
fibrous materials accumulated in poorly drained old lake 
basins or drainageways. These soils must be properly 
drained before they can be cultivated. In most places a 
system of open ditches and tile lines is used. The proper 
distance between the lateral tile lmes or the open ditches 
depends on the texture and the permeability of the under- 
lying mineral materials. When the drains or open 
ditches are not deep enough to provide an adequate flow 
by gravity, the installation of a pumping system should 
be considered. 

Tile at least 5 inches in diameter should be used. Tf 
the pI of the soil is less than 6.0, clay tile is preferred. 
On recently developed areas, the tile should. be placed 
at a depth greater than it is placed in old areas. This is 
because recently cleared and drained areas settle con- 
siderably within a few years after reclamation. 

The control of the water level should be planned before 
any drainage system is installed. Soils that consist 
largely of peat absorb a considerable amount of water 
and should be thoroughly drained at the start of drainage 
operations. After organic soils are cropped several years, 
crevices and channels are formed that accelerate the 
movement of water. Soils also hold less water after their 
organic matter is decomposed. The water table should be 
kept at a depth of about 80 inches below the surface by 
using water from deep wells, drainage ditches, and 
springs in the fields. 

Poorly drained fields or fields that are likely to be 
flooded should be kept in trees or pasture or should be 
used for forage crops. 

Cabbage, carrots, and soybeans are suited to fairly well 
drained organic soils. Crops that need well-drained but 
not droughty soils ave mint, potatoes, head lettuce, and 
corn. 

Clearing the soils—In the reclamation of organic soils, 
the cost of clearing must be considered. This cost may be 
so high that it is not. profitable to clear the soils. Grasses, 
sedges, or small brush can be cleared fairly easily. Fields 
covered with tamarack, spruce, and other conifers that are 
resistant, to decay are expensive to clear and cultivate. 
Areas should be avoided where fallen trees and roots are 
buried and are laid one upon another. Installing tile is 
very expensive in these woody sites. 

Frost hazard.—Crops growing on organic soils are gen- 
erally more likely to be damaged by frost than those on 
adjacent upland mineral soils. Before selecting crops for 
an area, consider the likelihood of frost and the suscepti- 
hility of the crops to frost. Grasses, celery, carrots, and 
cabbage are fairly resistant to frost. Moderately resistant. 
are spinach, sugar beets, head lettuce, small grains, and 
onions. Sudangrass, potatoes, mint, and corn are quite 
susceptible to frost; beans, pumpkins, melons, and toma- 
toes are very susceptible. Crops growing on dry, loose 
soils are particularly susceptible to frost, for such soils 
conduct heat slowly to the air. Cool, clear, calm nights 
induce frost in summer. 


To help prevent damage to crops by frost: 

(1) Maintain a compact soil surface. 

(2) Maintain a high content of water in the soil by 
keeping a high water table or by sprinkler irri- 
gation. 

(3) Improve the air drainage of the field. 

(4) Add liberal amounts of potash. to the soil. 

(5) Use minimum tillage; apply herbicides to con- 
trol weeds. 


Wind crosion—Wind erosion may destroy crops, carry 
away fertilizer, spread soil-borne diseases and weeds, fill 
ditches and fence rows, and shorten the life of shallow 
organic soils. Wind erosion is most severe when the soil 
is loose and dry. Some organic soils have a granular 
structure and are naturally loose and finely divided. Oth- 
ers become finely divided as the result of cropping for a 
number of years. The fiber content and cohesiveness of 
a soil indicate its susceptibility to erosion. 

To help reduce wind erosion: 

(1) Grow windbreaks, especially along ditches and 
fence lines. Species snegested for such plant- 
ings are white pine, Austrian pine, or green wil- 
low. Spirea and multiflora rose ave also suitable, 
but they lack height. 

Grow grain in strips. Winter rye can be planted 
at intervals of about 60 feet. The rye can he 
harvested for grain, or the strips where it is 
grown can be used for roadways, or both. 

Grow two crops in alternate strips so that one is 
a buffer strip. Each strip should be 75 to 100 
feet wide. Grasses are good buffer strips. 

Use interplanted grain, such as spring wheat, 
barley, or rye, which is planted in rows 2 or 3 
feet apart. Interplanted grain must be cut off 
just below the surface of the soil when the crop 
it has protected is large enough to protect itself. 
Tnterplanted rye may be established in fall ahead 
of regular seeding. 

Wet the surface soil by keeping the water table 
high or by irrigation. 

Increase the amount of raw organic fiber in the 
soil by plowing deep and bringing some of the 
peat to the surface or by plowing under a green- 
manure crop. 

Keep the surface rough. Some of the equipment 
usecl on the Great Plains can be used on many 
areas of muck in Sanilac County. Wide-spaced 
rows can be cultivated with an ordinary surface 
cultivator that has all but one shovel removed 
from each gang. This shovel is V-shaped and is 
set, to plow deep between rows. Minimum tillage 
and wheel-track planting ave suggested for corn 
production. 


Conservation—RBefore organic soils are reclaimed, a 
careful study should be made to determine (1) if there 
will be a demand for the crops to be grown; (2) if the 
soil is suitable for these crops; and (3) if the sotl can be 
adequately drained. It is better to keep organic soils in 
their natural state than to manage them poorly. 

When an area of organic soil is drained, the surface of 
the land is lowered because of soil compaction upon dry- 
ing. The destruction of organic matter results from chem- 
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ical or biological oxidation, from fire, and from wind ero- 
sion. JTixcessive oxidation may be reduced by installing 
a system to control the water Jevel. This system should 
keep the water table just low enough to be satisfactory 
for the growth of crops. 

Muck soils should not be burned. If fires are acciden- 
tally started on muck, the areas should be encircled with 
deep ditches and flooded. If the fire is not very: intense, 
it can, be smothered by disking. 

Soil fertility—Organic soils are naturally low in fer- 
tility but are highly productive when the required ele- 
ments are added. Potassium generally is needed most, 
and fertilizers such as 0-10-80, 5-10-20, and 3-9-27 are 
commonly used. Phosphorus is needed in moderate 
amounts, especially by the soils high in lime (pH greater 
than 6.7). Nitrogen fertilizers are needed for crops grown 
on cool, poorly drained, acid soils. Crops in other places 
also need. nitrogen after periods of heavy rainfall. Cop- 
per is needed for most crops grown on raw, deep organic 
soils that have a pH less than 6.5. For further informa- 
tion on the fertilization of organic soils see Cooperative 
Extension Bulletin 159, published by the Michigan State 
University (77). 

Flay and pasture.—aA large part of the cleared muck in 
Sanilac County is in hay and pasture, but most of these 
areas are so poorly managed that the forage crops furnish 
little. nourishment to livestock. Poorly drained muck is 
suited to reed canarygrass, and better drained muck is 
suited to. bromegrass, timothy, clover, alsike clover, and 
ladino clover. Oats, sudangrass, and fall-sown rye can 
be used as emergency pasture. A fertilizer high in potash 
that contains the required minor elements should be used 
on pastures, Additional information on management of 
hay and pasture can be obtained in Cooperative Exten- 
sion Bulletin 304, published by the Michigan State Uni- 
versity (7). 


SOIL MANAGEMENT UNIT M/tc(IITW) 


Level, dark-colored, very poorly drained organic soil with 
jine-teatured mineral materials at depths of 12 to 42 
inches 


WeAO ‘Willette muck, 0 to 2 percent slopes. 


The underlying fine-textured mineral materials are 
slowly permeable. 

If it is adequately drained, this soil is suited to crops 
and pasture. Reed canarygrass can be grown on areas 
that are not artificially drained. In other areas, the qual- 
ity and quantity of the pasture depend on the drainage, 
the kinds of legumes or grasses, and the fertilization pro- 
gram. This soil is not planted to trees. Trees grow 
slowly in woodlands and produce poor yields. Elm, ash, 
and red maple are the main species on this soil. 


SOIL MANAGEMENT UNIT M/mc(IVW) 


Level, dark-colored, very poorly drained organic soils less 
than 42 inches deep over marl 

EdAQ Edwards muck, 0 to 2 percent slopes. 

WbAOQ Warners muck and Mart, 0 to 2 percent slopes. 

These soils are neutral to moderately alkaline. Plow- 
ing turns up marl in some places. The underlying marl 
makes drainage difficult. 

The deeper areas of these soils are used for vegetables 
and other row crops, which can be grown continuously. 

581846—61——6 


Care must be used in the selection of the truck crops. The 
areas with marl at a shallow depth should be left in per- 
manent pasture and trees. Yields of forage crops are 
satisfactory in areas that are adequately drained and 
fertilized. Yields of wocdland products are low. 

Wind erosion should be controlled on these soils. Large 
amounts of fertilizer with a high content of potash are 
needed ‘for high yields (77). 


SOIL MANAGEMENT UNIT M/73c(IIW) 


Level, dark-colored, very poorly drained organic soils 
with coarse- to medium-teatured mineral materials at 
depths of 12 to 42 inches 


LdAO 
LeAd 
PaAd 
PbAO 


Linwood muck, 0 to 2 percent slopes. 

Linwood and Tawag mucks, 0 to 2 percent slopes. 
Palms muck, 0 to 2 percent slopes, 

Palms and Adrian mucks, 0 to 2 percent slopes. 

Wind erosion on these soils may be severe, and crops 
may be damaged by frost. 

If adequately drained, these soils are suited to crops and 
pasture. They are particularly well adapted to truck 
crops, but the risk of damage by frost is greater than on 
the adjacent upland soils. ‘The quality and quantity of 
the pasture depend on the degree of drainage, the kinds 
of legumes and grasses, and the fertilization program. 
Reed canarygrass or other water-loving legumes or 
grasses can be grown on the undrained areas. These soils 
ave poorly suited to trees, but wooded areas furnish some 
posts and firewood. Trees are not planted on these soils. 

These soils can be drained by tile or open ditches or by 
a combination of these. Tile drainage, however, is haz- 
ardous. The organic soils do not provide a suitable foun- 
dation for the tile lines. In most instances, however, the 
tile is laid in mineral soils that furnish a satisfactory 
foundation. Wind erosion can be reduced by keeping the 
water table high or by planting windbreaks. Apply fer- 
tilizer in amounts that soil tests indicate the specific crops 
require (77). 


SOIL MANAGEMENT UNIT M/4c(IVW) 


Level, dark-colored, very poorly drained organic soils 
with course-textured materials at depths of 12 to 42 inches 


AaAd 
TcAO 


Adrian muck, 0 to 2 percent slopes. 
Tawas muck, 0 to 2 percent slopes. 


If adequately drained, these soils are suited to crops 
and pasture, but trees are not planted. Pastures are good 
when properly fertilized. 

Controlling the height of the water table is necessary. 
In designing the drainage system, the rapid permeability 
of the underlying coarse-textured materials must be con- 
sidered. Only ditches are used in some places. Crop 
yields are moderate to low in overdrained areas. Because 
the organic materials are shallow, the control of wind ero- 
sion is important. Cover crops should be grown when- 
ever possible. 


SOIL MANAGEMENT UNIT Mc-a(VIIW) 


Level, very poorly drained, deep, raw, acid peats 


GdAO Greenwood peat, 0 to 2 percent slopes. 
ScAOQ Spalding peat, 0 to 2 percent slopes. 
These soils support: little vegétation and are not suited 
to crops, pasture, or trees.- They are covered with leather- 
leaf and sphagnum moss and should be used for wildlife 
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habitats and recreational purposes. These soils are a po- 
tential source of commercial acid peat. 


SOIL MANAGEMENT UNIT Mc(HIW) 


Level, very poorly drained, deep organic soils, well to 
moderately well supplied with bases 
CcAO Carlisle muck, 0 to 2 percent slopes. 
CdAO Carlisle and Linwood mucks, 0 to 2 percent slopes. 
HoaAO-. Eloughton muck, 0 to 2 percent slopes. 
HbAO’ Floughton and Palms mucks, 0 to 2 percent slopes. 
RbAO Rifle peat, 0 to 2 percent slopes. 

These soils are highly susceptible to wind erosion, and 
crops on them may be damaged by frost. 

If adequately drained these soils ave suited to crops and 
pasture. They are particularly well suited to truck crops, 
but the risk of damage by frost is greater than on the 
adjacent upland soils. Intertilled crops can_be grown 
continuously. The quantity and quality of the pasture 
depend on the degree of drainage, the kinds of legumes 
and grasses, and the fertilization program. Reed canary- 
grass and other water-loving grasses can be grown on 
areas that are not artificially drained. Although these 
soils are poorly suited to trees, some posts and some fire- 
wood are harvested from woodlands. Trees, however, are 
not planted. 

These soils can be drained by tile or open ditches or by 
a combination of these. Tile drainage, however, is haz- 
ardous because these organic soils do not provide a suit- 
able foundation for tlie tile lines. Wind erosion can be 
reduced by keeping the water table high and by planting 
windbreaks. Apply fertilizer in amounts that soil tests 
indicate the crops to be grown will need (77). 


Miscellaneous land types S(VIIS ) 


The following miscellaneous land types ave not suitable 
for agriculture, pasture, or forestry : 

Ce Clay pit. 

Ge Gravel pit. 

la lake beach, sandy. 

Lb Juake beach, rocky. 

lc Lake beach, stony. 

Md Made land, 


Engineering Applications * 


This soil survey report contains information that can 
be used by engineers. ‘This engineering section (1) out- 
lines common engineering uses of the soil information 
and refers to more comprehensive publications that inter- 
pret, soil information so that it can be used more readily 
by engineers; (2) points out sections of the report that 
are particularly useful to engineers; and (3) lists engi- 
neering laboratory data for soil samples collected from 
12 soil profiles in Sanilac County. 


Engineering Uses of Soil Information 


In the following list of engineering uses, the publica- 
tions designated by italicized numbers give formation 
on the engineering operations listed. ‘The publications 


80. L. Sroxstap and A, E. Matrnews, Michigan State Highway 
Department, and P. C. SMITH, Bureau of Public Roads, assisted 
in preparing this section. 


are listed in Literature Cited. The information in this 


report is useful for— 


1. Making reconnaissance surveys of soils for the pur- 
pose of planning the location of highways or air- 
ports and for planning more detailed engineering 
soil surveys at these locations (10). 

2. Relating soil features, by use of the soil map, to 

other land features and to cultural features. — 

Locating sand, gravel, and clay for construction 

purposes (70). 

4. Correlating pavement performance with the kinds 
of soil so that an economical and effective design 
for foundations and pavements can be mace (70). 

5. Determining the suitability of soils for cross-coun- 
try movements of vehicles and construction equip- 
ment under various conditions of soil and climate 
(10). 

6. Supplementing information from other published 
maps and reports so that engineering soil maps and 
reports can be made. - 

7.. Selecting and developing industrial, business, resi- 
dential, and recreational sites. 

8. Estimating runoff and erosion so that effective 
structures for soil and water conservation can be 
made (74). 

9. Designing drainage systems. 

10. Designing irrigation systems. 

11. Establishing plants to stabilize or beautify an area, 


go 


The soil survey map and the soil descriptions in. this 
report do not provide suflicient detailed information for 
many engineering uses. Within each area delineated on 
the map, there may be small areas of soils other than the 
one described. These inclusions generally are not de- 
scribed in detail. Consequently, the map should be used 
only in planning for a more detailed study of the soils 
and their condition, in place, at the site of each proposed 
structure. 


Sections of Report Useful to Engineers 


Engineers who are not familiar with the procedure used 
in making the soil surveys, or with the terms used by the 
agricultural soil scientist, should refer to the sections, 
How to Use the Soil Survey Report, Descriptions of Soils, 
and the Glossary. Attention is called particularly to the 
foHowing terms in the Glossary: soil, clay, silt, sand, ag- 
gregate, and granular. The term “soil” may be particu- 
larly confusing. Agriculturists think of soil as a natural 
body made up of different horizons that have somewhat 
different characteristics. Engineers, most likely, will sin- 
gle out each horizon as a different kind of soil or refer to 
the unconsolidated materials at the earth’s surface, in- 
cluding sediments such as glacial drift, as soil. The Field. 
Manual of Soil Engineering published by the Michigan 
State Highway Department (10) gives information on 
soils that is useful to an engineer. The section, Morphol- 
ogy and Genesis of Soils and tables 1 and 2 should be 
helpful, for here the relationships of the soils in Sanilac 
County are described. This information should be help- 
ful to the engineer when he is making his own measure- 
ments and observations. 
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Engineering Test Data 


Samples from 12 soil profiles were collected by soil sci- 
entists during the course of this survey. These samples 
were tested in the soils laboratory of the United States 
Bureau of Public Roads in accordance with standard pro- 
cedure (2) to help evaluate the soils for engineering pur- 
poses. The test data are given in table 17. This table 
lists the data obtained in mechanical analyses, plasticity 
tests, and moisture-density tests. It also gives the two 
commonly used engineering classifications for each 
sample. 

Samples were tested from the principal horizons of 
four medium-textured soil series—Guelph, McBride, 
Marlette, and Parkhill. Samples were also tested from 
the principal horizons of three finer textured series— 
Huron, Jeddo, and Perth. Although the Guelph samples 
were taken from four locations and both the Marlette and 
Parkhill samples were taken from two locations, the test 
data probably do not represent the maximum range in 
physical characteristics of these soil series. Some of 
these soils were not sampled to a depth greater than 3 feet, 
and the greatest sampling depth was 78 inches. 
the samples are not representative of the materials that 
may be encountered at greater depths. 

Table 1, page 2, shows ether elationship of the soils tested 
to other mineral soils j in Sanilac County. 


Morphology and Genesis of Soils 


This section has two main parts. In the first part, the 
factors that have affected the development of soils in 
Sanilac county are discussed. In the second part, the soil 
series in the county are listed in their respective great soil 
groups and the great soil groups are described. 


Factors of Soil Formation 


The soils of Sanilac County differ from.each other be- 
cause five groups of factors have influenced their forma- 
tion. These groups of factors are: (1) time, or age; 
(2) climate; (8) vegetation; (4) parent material; and 
(5) topography and drainage. 

Sanilac County and the region around it were overrid- 
den four times by continental ice sheets’ called glaciers 
(8). The ice sheets advanced during cold cycles and re- 
treated during warmer interglacial periods. Probably, 
interglacial periods were much longer than periods when 
the area was covered by ice (5) 


Time, or age of soil 


After the last ice sheets (glaciers) melted, the processes 
of soil development, started to change the glacial debris. 
Most of the glacial material was high in lime and con- 
tained the other common mineral elements of plant nutri- 
tion except nitrogen. Since glaciation, part of the water 
from annual rainfall and snowfall has been moving down 
through the soil. The water, containing dissolved oxygen, 
carbon dioxide, and other soluble materials, has caused 
changes in the original mineral deposits. Materials such 
as free lime have been leached out, and some of the min- 
erals have been reduced to smaller clay particles, which 


Fence, 


have been washed down into lower horizons. As a result 
of these changes, horizons differing in physical and chemi- 
cal composition have gradually developed. 

Time is needed for the development of the soil profile 
characteristics that result from the soil-forming factors 
other than time. These characteristics are most clearly 
expressed in the profiles of the older soils in the county. 
The youngest soils in the county are on the more recently 
deposited alluvial sediments. Because they have not been 
in place long enough to allow distinct horizons to form, 
these soils have characteristics that are largely the same 
as those of the deposited materials. These very young 
soils are the Alluvial soils in the county. 

Immature soil profiles are also found in small, recent 
accumulations of eroded material or colluvium. that have 
been deposited in basins and drainageways below culti- 
vated fields. Accelerated erosion has created a large num- 
ber of these small, recent deposits on which the processes 
of soil formation have not yet had much effect. 

The influence of time is also shown in a study of the 
older soils of Sanilac County by Allen and Whiteside (7). 
They found that the depth to which carbonates have been 
leached, although somewhat variable throughout the 
county, was usually greater in soils developed “in parent 
materials of Cary age than in those developed in younger 
materials of Mankato age. The mean depth of leaching 
in comparable soil pr ofiles that developed from calcareous 
materials of loam texture was found to be 29 inches in 
the Cary till but only 20 inches in Mankato till. It was 
also found that the mean carbonate content of deep, un- 
altered samples of Cary till was 22.9 percent, whereas 
that of similar samples of Mankato till was 31.4 percent. 
Allen and Whiteside pointed ont that this difference in 
carbonate content could account for a considerable part 
of the difference in depth of leaching. On the basis of 
difference in leaching depth, carbonate content, and per- 
meability, they estimated that the Cary till in Sanilac 
County could be between 1,100 and 5,500 years older than 
the Mankato till. It was also observed that a double pro- 
fil As, Burr, Ae, and B, horizons—was 
developed 3 in the well-drained soils in Cary till and was 
more pronounced than the double profile developed in goils 
in Mankato till. 

Mick (72) las reported that there is greater depth of 
leaching in soils in Sanilac County outside the Port. Hu- 
von moraine (Cary age) than inside that moraine (Man- 
kato age). 


Climate 


Climate is an important factor in soil formation. Soils 
developing in the dry climate of western Kansas for ex- 
ample, or in the warm, humid climate of Alabama, differ 
markedly from the soils of Sanilac County. In Sanilac 
County, the soils have formed under a cool, moist climate 
that is somewhat influenced by the proximity of Lake 
Huron. The mean annual precipitation in Sanilac County 
is about 81 inches. Although it is generally uniform in 
all seasons, 1t is somewhat Jess in winter than in summer. 
The winters are fairly long and cold, and the summers 
are fairly short and mild. Because it is normally uniform 
throughout the county, climate is not a cause of major 
differences between the various kinds of soils. The cli- 
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TABLE 17.—Engineering test data! for soil samples 


Mechanical analyses 2 


Soil type and location Parent material Public Depth Horizon Percentage passing sieve 
Roads re- 
port number 
14-in. | l-in. | %-in. | %-in. 
Guelph loam: Inches 
SEYSEY, sec. 6, T. 13 N., R. 15 _-} Loam till_.---__-- 89942 0-10%} A,_------------]------|------ 100 99 | 
89943 104%-17 | Ba------------|------|------]------|------| 
89944 17+] Cy_------------}------ 100 99 98 | 
Guelph loam: 
NWSW sec. 13, T. 13 N., R. 15 E_| Loam till..-.__.-- 89963 0-7. | Ap_------------!------]------ 100 99 | 
89964. 7-14. | Bo ----------j------|------ 100 98 | 
89965 14+) Cy_------------|_----- 100 98 97 |, 
Guelph loam and silt loam: 
NEYNWhk sec. 21, T. 9 N., R. 16 __| Loam till.----_--- 89957 0-8 Ap-------------|------ 100 96 95 
89958 8-19 | By--------_---}------ 100 99 99 | 
89959 23+] Cy_------------|------|------ 100 99 
Guelph loam and silt loam: 
SWYSWYSWY sec. 2, T. 14 N., | Loam till_.---.--- 91719 0-5 A+ By---------|------|------ 100 98 
R. 14 TE. 91720 5-9 Ag_.-----------|------|------ 100 98 
91721 9-18 Bo,------------|------|------}------ fee ee 
91722 26-30 | Cy.------------|.-----|------|------ 100 
Huron silt lodm: 
NWNEM sce. 30, T. 14.N., R. 13 E_) Silty clay loam till_ 89945 0-14. | ALL. oe -j------|------|------|------ 
89946 14-30 | By -----------|------ 100 99 99 
89947 30+] C_li-----------|------ 100 99 99 
Jeddo silty clay loam: 
SWYUNWHSWY, sec. 31, T 9 N., | Silty clay loam till- 91723 0-6% | Ap_------------|------|------]------]------ 
R. 16 E. 91724 6%-11 | GA____~--_---__|------|------|------|------ 
91725 11-26 GB___.--------|-..---|------|------|------ 
91726 26-54. GC_o_--- + ---|-.----}------|------|--- = 
91727 60+] C_o.-.---------|------|------|-----+ 100 
McBride fine sandy loam: 
SWYNEY sec. 14, T. 14. N., R13 E__| Sandy loam till.___ 89951 4-10 | Ag+ Bu----~---]------ 100 99 97 
89952 16-46 ns en 100 97 96 
89953 46-78 Jeene eee eee |e -- ee 100 97 97 
Marlette loam: 
SWYNEY sec 30, T. 11 N., R12 E__) Loam till______-_- 89948 3-6 Ag.~-----------|------|------ 100 99 
89949 15-80 | Bo,------------]------|------]------ 100 
89950 380+] C__ui.----.----|------|------|------ 100 
Marlette loam: ; 
SWYNW sec. 18, T.9 N., R, 13 K__| Loam till... .- 89960 8-24. | Ag-++ Ba_---------]------ 100 97 95 
89961 24-40 Bop -----------|------|------]------ 100 | 
89962 40+] C.ii.--.------. 100 97 96 94 
Parkhill loam: 
SEY¥SWYSW, sec. 20, T. 12 N., | Loam till....-.--- 91733 0-7 Ap--.----------|--~---|------/------|------| 
R. 15 Ee. 91734 7-16 | GA____ ~~~ _-|------|------|------!------ 
91735 16-23 GB,..--.------|-----_|------}--- ee |e eee 
91736 23-30 | GB,___.--.---|------|2-----|------|------ 
91737 30-36 | GB3__-..-----_|------|------|------j------ 
91738 36+] C___---------_-|------|------|-1----|------ 
Parkhill loam: 
NWYSWYSWY sec. 6, T. 11 N,, | Loam till._---.--- 91728 0-7% | Ap.-----------|------|]------j------|------ 
R. 15 FE. 91729 714-17 GA____ |e eee eee |e ee eee eee 
91730 17-29 | GB, --------|------!------|]------|------ 
91731 29-46 GB3.---------.|------|------]------/------ 
91732 56+} C_.------------|------}------ 100 97 
Perty silt loam: 
NWYNWhseec. 15, T. 14. N., R. 14 E_} Silty clay loam till_ 89954 0-5 Ap-------------|------|------ 100 99 
89955 7-14 | Bote------------|------]------}------]------ 
89956 15+} C___-.--------_|------=|------|------}------ 
1 Tests performed by Bureau of Public Roads in accordance with of State Highway Officials Designation: T 88 (2). Results by 


standard procedures of the American Association of State Highway 
Officials (AASHO). | Standard Specifications for Tighway Materials 
and Methods for Sampling and Testing, Part 2, 7th Edition, 


1955 (2). 


2 Mechanical analyses according to the American Association 


Soil Conservation Service. 


this procedure frequently differ somewhat from results that would 
have been obtained by the pipette method commonly used by the 
In the AASEO procedure, the fine 
material is analyzed by the hydrometer method and the various 
grain-size fractions are calculated on the basis of all the material, 
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taken from 12 soil profiles, Sanilac County, Mich. 


eee 
' Mechanical analyses 2—Continued 
Engineering classification 
Percentage passing sieve—Con. Percentage smaller than Liquid] Plas- | Maximum] Opti- 
limit | ticity dry mum 
index | density | moisture 
No. 4|No. 10|No. 40)No. 60/No. 200] 0.05 | 0.02 | 0.005 | 0.002 
(4.7 |. (2.0 | (0.42 | (0.25 | 0.074] mm. | mm. | mm. | mm. AASHO 3 Unified 4 
mm.) {| mmm.) | mm.) | mm.) | mm.) 
Lob. per cu. ft. Percent 
98 97 92 85 70 64 48 28 18 25 6 110 15 | A-4(7)___.-.--. MI-CL. 
100 99 96 90 76 73 62 42 35 37 19 111 17 | A-6(12)____ 2. CL. 

97 96 92 88 78 75 60 38 29 30 14 122 13 | A-6(10).---2 2 CL. 

98 97 92 82 63 58 44. 25 16 29 8 109 16 | A-4(6)__-______- ML-CL. 

97 96 90 81 59 55 41 26 19 25 10 122 12 | A-4(5)____- 2 CL. 

95 93 88 81 64 60 48 32 23 27 12 121 13 | A-6(7)___-.2-.. CL. 

95 94 89 8 64 59 47 26 16 31 7 104 17 | A-4(6)_-_-----_ MI-CL 

99 99 98 96 89 87 77 54 42 °39 18 109 17 | A-6(11)___-2--- L. 

98 97 94. 91 82 81 72 44 30 29 12 120 14 | A-6(9)___ oe CL 

97 95 86 75 57 51 39 23 15 25 6 114 14 | A-4(4)__- oo. ML-CL 

97 96 90 82 66 60 48 29 20 20 5 120 12 | A-4(6)_-_-_____- ML-CL 
weee-e 100 96 92 79 75 63 46 38 36 18 111 17 | A~6(11)-_--.-_-} CL. 

99 98 93 88 75 72 58 34 24 28 13 120 13 | A~6(9)_-------- CL 
aaoaee 100 97 92 78 72 52 27 17 44 1 94. 23 | A~7-6(9)__.--__| MIL. 

99 98 95 93 84. 81 70 48 36 36 16 112 17 | A-6(10)_._--__-. CL. 

99 98 95 94 89 88 80 59 41 39 17 112 17 | A-6(11)_--_2-_- CL 
aeenee 100 97 9t 75 72 62 42 29 45 16 94 23 | A-7-6(11)_-_--._] MIL. 
waenee 100 97 92 76 71 59 39 28 36 15 107 18 | A-6(10)__-_..__] CL. 
cannon 100 97 92 74. 70 58 40 29 34 15 113 15 | A-6(10)__._--...} CL 
~----- 100 96 91 74 71 61 41 30 36 17 113 15 | A-6(11)_---_-__] CL 

99 98 94 91 80 76 66 45 30 33 13 114 16 | A-6(9)_..._---. CL 

94, 90 83 68 45 37 22 12 6; NP5| NP& 113 13 | A-4(2)_____o Le SM. 

94 91 82 71 Al 36 24. 15 11 17 3 125 11 | A-4(1)___-_2 ee SM. 

97 96 92 85 49 38 21 10 7{ NP5} NPS 118 11 |} A-4(3)_-2- 222. SM, 

98 96 89 78 49 41 26 14 9 21 3 115 13 | A-4(3)_..-- 22. SM, 

99 98 94 88 70 67 54 40 30 31 13 115 16 | A-6(8)_._- ee CL. 

99 97 92 84 63 59 48 33 24 28 12 121 13 | A-6(6)_-_-.-_. CL 

94 92 84 74 46 42 29 18 14 16 3 124 10 | A-4(2)_22. SM. 

99 98 93 86 68 66 57 37 29 29 13 118 13 | A-6(8)_--.- --- CL. 

93 92 86 80 61 55 39 21 15 20 6 126 10 | A-4(5)_ 222 Le MI-CL. 
------|------ 100} 88} 58! 53] 43] 30; 20) 38] 12 98 20 | A-6(5)...._----] MIL-CL. 
------ 100 99 85 50 48 4} 29 21 24 10 123 11 | A~4(3)_-..-_.--} CL. 
------|------ 100 85 54. 52 44, 30 24 26 12 122 12 | A-6(5)__.--_.._] CL 
aoeeee 100 99 84 52 48 40 29 23 25 13 123 12 | A-6(4)______-_.] CL 
~-----|------ 100 88 57 54 45 29 22 23 10 122 12 | A~-4(4)_..__-__..] CL 
we----|e--- ee 100 92 67 64 52 31 21 23 9 122 12 | A-4(6)_-_----._] CL 
wanes 100 97 93 69 60 44 27 20 44 10 91 23 | A-5(8)...----..) MIL. 
weneee 100 97 93 69 62 46 29 22 29 10 114 15 | A-4(7)_..-..---] CL. 
wees 100 97 93 69 62 47 31 24 30 ll 114 14 | A-6(7)_._.-----| CL. 
wannne 100 96 92 69 61 45 28 21 26 9 117 14 | A-4(7)_.______.] Cl. 

93 88 87 82 59 52 38 24 15 22 6 124 11 | A-4(5)_---.---- MI-CL. 

98 97 94 89 76 75 63 38 25 AL 13 100 22 ) A-7-6(9)___-.-- ML. 
wennee 100 99 97 88 87 81 55 41 40 18 110 17 | A-6(11)______-.} CL. 
pon ene 100 99 98 95 94 88 55 38 37 16 112 18 | A-6(10)____..-_] CL 
including that coarser than 2 millimeters in diameter. In the 8'The’ Classification of Soils and Soil-Aggregate Mixtures for 


pipette method, the various grain-size fractions are calculated on 
the basis of the material finer than 2 millimeters in diameter. The 
mechanical analyses reported in this table are therefore not suitable 
for use in naming the textural classes given in the Soil Survey 
Manual (16). 


HWighway Construction Purposes, AASHO. Designation: M 
145-49 (2). 

4’The Unified Soil Classification System, Technical Memorandum 
No. 3-357, Volume1, Waterways Experiment Station, March 1953 (16). 


5 Nonplastic. 
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mate of Sanilac County is discussed in more detail in the 
section, General Nature of the Area. 


Vegetation 


The original vegetation has influenced the formation of 
soils in the county. Except for small areas of grasslands 
and marshes, the land was largely covered with forest when 
the pioneers arrived in Sanilac County. The characteris- 
tics of the soils that developed were affected by the native 
vegetation, and the vegetation, in turn, influenced the de- 
velopment of the soil profile. Directly related to the na- 
ture of the vegetative cover are the physical and chemical 
characteristics of the organic surface horizons. The forest 
cover also influenced the thickness and color of the 
bleached mineral soil horizon that is directly beneath the 
organic accumulations. The vegetation of the county is 
described in the section, General Nature of the Area. 


Parent material 


The influence of parent material in the formation of 
soils has been one of the most important factors in deter- 
mining present differences among the soils of Sanilac 


County. Bedrock is exposed at the surface in only a few 


places, and the overlying mantle of glacial debris is the 
parent material of all mineral soils on uplands in the 
county. The characteristics of the glacial material, how- 
ever, vary considerably from place to place. Materials 
deposited originally as ground moraines, outwash. plains, 
lake-bottom sediments, or sand dunés differed markedly 
in such features as lime content, permeability, and the 
size distribution of particles. Many of these distinctions 
ave reflected in differences among the soils that have de- 
veloped from the various kinds of materials. The rela- 
tionships of parent material and of natural drainage to 
the mineral soils of Sanilac County are shown in table 1, 
p. 2. 


Topography and drainage 


The influence of topography in soil formation is related 
primarily to the natural drainage conditions that are 
associated with differences in topographic position. The 
height of water table, quantity of soil water, degree of soil 
aeration, and other factors related to natural drainage 
have a pronounced effect upon the kinds of soil profiles 
that develop. The relationship of natural drainage to 
mineral soils formed from different kinds of parent ma- 
terial is shown in table 1, p. 2. Characteristics of the 
Bog (organic) soils, which have formed under very 
poorly drained conditions, are shown in table 2, p. 3. 


Great Soil Groups 


The soil series of Sanilac County have been placed in 
seven great soil groups according to the similarities of 
the major features of their soil profiles. The soils in each 
great soil group have the same number and kinds of de- 
finitive horizons. 
degree of expression of such horizons and in soil color, 
soil texture, thickness of soil profile, and other properties. 

In the list that follows, the soil series in Sanilac County 
are placed in their respective great soil groups. 


They vary somewhat, however, in the’ 


Podzols 4. Gray Wooded soils 
Arenac Huron 
Au Gres Perth 
Croswell 5. Humic Gley soils 
Hastport Bach 
Tosco Edmore 
Kalkaska Ensley 
*Melita Epoufette 
Menominee Jeddo 
Rubicon Parkhill 
Tyre *Ronald 
‘Wallace Roscommon 
Podzols (intergrading Tappan 
to Gray Wooded soils) Thomas 
Capac Tobico 
Coral . Tonkey 
Gagetown Warners 
*Gladwin 6. Bog (organic) soils 
Guelph Adrian 
London Carlisle 
McBride Hdwards 
McGregor Greenwood 
Mancelona Houghton 
Marlette Linwood 
Montcalm Palms 
*Newaygo Rifle 
Otisco Spalding 
*Palo Tawas 
Richter Willette 
Sanilac 7 <Auvial soils 
*Saverine Kerston 
*Winegars Wallkill 
3. Ground-Water Podzols Washtenaw 
Saugatuck 


In the foregoing list, the following soil series, indicated by an 
asterisk, are tentative: Gladwin, Melita, Newaygo, Palo, Ronald, 
Saverine, and Winegars. 


1. Podzols have developed on well-drained or imper- 
fectly drained sands. They are characterized by an elu- 
viated, leached, ash-gray A, horizon underlying a very 
thin, dark-colored, organic-mineral A, horizon and leaf 
litter. The B horizon consists of an accumulation of 
brown. to reddish-brown iron oxides and humus that has 
been concentrated by movement from the overlying hori- 
zons. Although the practical significance of this kind of 
a subsoil has not yet been completely evaluated, it is 
known that iron oxides react with phosphates to form in- 
soluble compounds. 

2, Podzols (intergrading to Gray Wooded soils) were 
developed from loamy sand to loam materials on well- 
drained and imperfectly drained sites. They have a soil 
profile with upper horizons similar to those described for 
Podzols developed on well-drained or imperfectly drained 
sands, but the characteristic Podzol sequence of A, and B, 
horizons is underlain by another sequence of eluviated 
(washed-out) A, and illnviated (washed-in) B, horizons. 
The B, horizon is enriched by silicate clay that has been 
washed down from the overlying horizons, formed in 
place, or inherited from materials similar to the underly- 
ing glacial materials. Consequently, the B, horizons are 
finer textured than either the overlying or underlying 
horizons in the soil profile. 

Gardner and Whiteside (6) studied these kinds of pro- 
files that were developed from parent materials of differ- 
ent texture. They found that the upper Podzol horizons 
are more strongly expressed on coarse-textured materials, 
and that the fine-textured subsoil (B,) horizons are best 
developed on the more calcareous and argillaceous mate- 
rials. They referred to this arrangement and sequence of 
soil horizons as a double profile. They concluded that all 


SANILAC COUNTY, MICHIGAN 77 


horizons in the double profile are genetic and are the result 
of either the simultaneous development of all horizons or 
the succession of a younger Podzol profile in the A, 
horizon of an older, thicker soil. 

Gardner and’ Whiteside concluded that these double 
profiles represent the zonal soils for this avea and ave cor- 
relatives of similar soils in New York and Ontario. These 
soils are neither true Podzols nor true Gray Wooded soils, 
but they exhibit some characteristics of both groups. The 
degree of affinity to one or the other group is related to 
the texture of the parent material. These soils are, there- 
fore, classified as Podzols (intergrading to Gray Wooded 
soils). 

Cann (3) studied the genesis of one of these double 
profiles. Ile concluded that the profile may be regarded 
as genetic. Evidence was found that indicated the two 
eluviation processes occurred at the same time. Cann con- 
cluded that in addition to eluviation from the surface 
horizons and deposition of humus and sesquioxides in the 
upper B horizon, there is an eluviation of clay and its 
deposition in the By horizon lower in the profile.. This 
conclusion supports the contention of Gardner and. White- 
side that simultaneous processes involving the movement, 
of different constituents and their deposition in different 
parts of the solum may occur in these ‘soils. 

3. Ground-Water Podzols have developed in deep, very 
sandy materials where the water table fluctuates within 
2 to 4 feet of the surface. These soils resemble Podzols 
in many respects, but they differ in that A, horizons are 
thicker and nearly white in color, and the upper B hori- 
zons are thicker and very strongly cemented in a form 
called ortstein. Ground-Water Podzols are of very lim- 
ited extent in Sanilac County and ave represented by only 
the Saugatuck series. 

4. Gray Wooded soils, in this county, were developed on 
well-drained and imperfectly drained sites from moder- 
ately fine textured parent materials. These soils have only 
the clayey subsoil B, horizons and lack the upper horizon 
sequence characteristic of the Podzols. They occur in the 
cooler parts of Michigan associated with the Podzol soils. 
In kind and sequence of horizons, Gray Wooded soils are 
similar to the Gray-Brown Pozolic soils of southern 
Michigan. They generally have whiter A, horizons than 
the Gray-Brown Podzolic soils. Apparently the A» hori- 
zon infiltrates into the B, horizon. In places, remnants 
of the B, horizon may be found in the lower part. of the 
A. horizon. These soils ave of Himited extent in Sanilac 
County. The only soil series in this group are the Huron 
and Perth. 

5. Humic Gley soils ave poorly to very poorly drained 
mineral soils that were formed in low-lying areas where 
water did not cover the soil completely enough for organic 
soils to develop. These soils support a swamp-forest type 
of vegetation. Organic matter has been better preserved 
and mixed with the mineral soils to a greater depth than 
in their well-drained, timbered associates. The organic- 
mineral surface horizons are darker colored and thicker 
than those of the associated better drained Podzols and 
Gray Wooded soils. Under this organic-mineral horizon, 
the poorly drained soils are frequently solid gray in color 
or have an olive-gray layer that, in most places, is 
splotched or streaked with orange, rust brown, or yellow. 
The formation of these dull gray, solid gray, or olive 


colored gleyed horizons (G) is associated with the reduc- 
tion of iron in the presence of organic matter under ‘con- 
ditions of poor or very poor drainage and aeration. 
Where the gray colors are less prevalent, their presence 
is indicated by a small “g’” in addition to a capital letter 
for that horizon. 

Where they were developed from the same kind of par- 
ent material as the well-drained Podzols or Gray Wooded 
soils, the poorly drained soils in Sanilac County are less 
acid and generally contain more nitrogen than their better 
drained associates. Poorly drained soils that were devel- 
oped from calcareous parent materials generally are nen- 
tral to moderately alkaline throughout the soil profile. 

6. Bog (organic) soils are. poorly or very. poorly 
drained soils that have more than 12 inches of organic 
materials in the form of either muck or of peat over min- 
eral materials. Nearly all of the organic deposits are in 
old marshes and lakebed areas. In a few places, the peats 
are 40 to 50 feet deep. Highly decomposed organic soils 
are classified as mucks;'raw or slightly decomposed 
organic soils in which the plant structures can still be 
identified are called peats. 

The organic materials, which may be woody or fibrous, 
were preserved because water prevented their rapid oxida- 
tion. Anaerobic processes, however, cause some decompo- 
sition, even in submerged materials. The degree of de- 
composition. is related both to the nature of the vegetative 
material and to the height of the water table. 

Sphagnum moss and leatherleaf plants have frequently 
contributed to extremely acid, organic accumulations that 
show very little or no decomposition. The original plant 
materials are recognizable at the surface. This condition 
is characteristic of the Greenwood and Spalding soils. 

The relationships between the various kinds of organic 
soils in Sanilac County are shown in table 2, p. 3. 

7. Alluvial soils have characteristics that are largely the 
same as those of the deposited materials. These materials 
have not been in place long enough for the processes of 
sotl formation to develop distinct horizons. Differences in 
natural drainage, however, are indicated by the color of 
the soils and the amount of organic matter that the sur- 
face layer contains. In places layers of alluvium alternate 
with layers of muck that may be either transported or ac- 
cumulated in place. Most of the areas of alluvial soils 
are susceptible to periodic flooding. 


General Nature of the Area 


This section is prepared for those who are not familiar 
with the county. It contains information on physiog- 
raphy, climate, vegetation, and other subjects of general 
interest. 


Physiography 


The surface features of Sanilac County, for the most 
part, result from the effects of the Wisconsin, or latest, 
glacial period (4,8). Under the younger Wisconsin drift, 
wlong the shore of Lake Huron and along the Black River, 
are dense glacial deposits that are thought to be older than 
the Wisconsin drift. The thickness of these deposits var- 
ies from a thin layer to more. than 250 feet. Txcept for 
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areas near ‘T'yre, where the Marshall sandstone is at a 
shallow depth, bedrock did not directly influence the de- 
velopment of the soils in the county. 

The strongly developed, rolling Port Huron moraine in 
the eastern part of the county marks the limits of a dis- 
tinct readvance of the ice mass, whereas the more undu- 
lating moraines in the south-central and southwestern 
parts of the county were caused by temporary halts of 
the retreating glaciers. The Port Huron moraine rises 
some 80 to 40 feet above the old Jake plain-to the west, and 
its maximum elevation is about 180 feet above the present 
level of Lake Huron. 


Climate 


The climate of Sanilac County is favorable for the 
growth of most farm crops cultivated in Michigan. Sum- 
mer is mild and pleasant and has only a few extremely 
hot days. Winter is moderately long and cold. ‘Tempera- 
tures as high as 103° F. and as low as —28° have been re- 
corded, but these extremes are rare. The average annual 
temperature is 47°. Table 18, compiled from the records 
of the United States Weather Bureau Station, gives tem- 
perature and precipitation data from Sandusky in Sani- 
lac County. These figures are representative of conditions 
that prevail over a large part of the county. 

The seasons change gradually, with an average differ- 
ence in temperature of 19.8° between winter and spring, 
24.7° between spring and summer, 18.1° between summer 
and fall, and 26.4° between fall and winter. The tem- 
perature fluctuates more in spring than in any other sea- 
son. Spring is somewhat colder than fall, which ap- 
proaches gradually and is the most pleasant season of the 
year. Summer has an average temperature of 68.8°, but 
occasional hot spells may be oppressive because of high 
humidity. 

The average frost-free period of 181 days at Sandusky 
extends from May 22 to September 30. This is long 
enough for most crops to mature. Jlling frosts, how- 
ever, have been recorded as late as June 20 and as early 
as September 13. The frost-free period varies considera- 
bly with elevation, air drainage, and distance from Lake 
Huron. 

A strip of land 3 to 5 miles wide along Lake Huron is 
protected by an upland moraine on the west. In this 
area the growing season is longer than in the rest of the 
county. The frost-free period near Lake Huron averages 
about 140 days. 

The average annual precipitation is 31.31 inches and is 
distributed fairly evenly throughout the year. Although 
the average yearly snowfall at Sandusky is 41.6 inches, 
the snow seldom accumulates to a depth of more than 1 
foot. This snow cover gives some protection to fall-sown 
grain. The snow cover, however, is seldom continuous, 
and occasionally grain is killed in winter. Mild blizzards 
frequently occur during cold spells. 

Rainfall varies considerably in summer, and soils in the 
county that receive the same amount of precipitation have 
marked differences in moisture-holding capacity. Never- 
theless, crops seldom fail because they lack moisture. The 
crops on sandy soils, however, may be damaged because 
of a moisture deficiency in the hottest part of the summer 
or during periods of drought. Precipitation in summer 


is frequently in the form of thundershowers. Some hail 
may fall, but it is seldon so severe that it seriously dam- 
ages crops. 


TaBLe 18.—Temperature and precipitation at Sandusky 
Station, Sanilac County, Michigan 


{Elevation, 774 feet] 


Temperature ! Precipitation 2 
Month Abso- | Abso- Dri- | Wet- | Aver- 
Aver-| lute | lute | Aver-| est test | age 
age | maxi-| mini- {| age | year | year | snow- 
mum | mum (1914)1(1926)| fall 
oF, oF, oF, Inches | Inches | Inches | Inches 
December. _-_-- 26. 4. 61 | —2L . 1.03 | 2. 36 9. 4 
January .--2 22 22. 8 63 | —18 | 1.63 | 1.97 | 3, 27 10. 6 
February___-.- 23. 7 60 | —23 | 1.48 71 | 2.95 9.7 
Winter... -__ | 24.3 63 | —23 | 5.38 | 3.71 | 858 | 29.7 
March... --- 32.8| 82] —13| 1.95] .68/3.69|; 68 
April_ = -2 28. 44. 4 90 —1 | 2.44 | 1.08 | 3. 26 14 
May_-_--.---- 55. 1 96 17 | 4.30 ; 2.06 | 2.14 3 
Spring -_--- 44.1] 96] —13 | 8 6913.82;9.09] 8&5 
June.__----- 66. 7 99 30 | 3.59 32 | 3.29) 
July_---.- 2. 70. 0 1038 36) 3.42 | 4.16 | 1.17 (5) 
August_..-__2. 69. 6 101 32 | 2.76: 19 | 6. 97 3) 
Summer__._. 68. 8 103 30 | 9.77 | 9. 67 |11. 43 8) 
September____. 62. 0 98 27 | 2.78 70 | 3.91 (3) 
October_.____ 52. 3 86 15 | 2.58 | 1.78 | 3.59 .1 
November___.. 37.9 80 0; 211] . 27) 3,32 3.3 
Fall. ow -2 2. 50. 7 98 01 7.47 | 2.75 |10. 82 3. 4 
Year_..-.- “47. 0 | 103 | —23 |31. 31 19. 95 139.92 | 41.6 


' Average temperature based on a 37-year record, through 1955; 
highest and lowest temperatures on a 30-year record, through 1952. 
2 Average precipitation based on a 37-year record, through 1955; 
wettest and driest years based on a 27-year record, in the period 
1910 1858; snowfall based on a 32-year record, through 1952. 
None. 


Prevailing winds are westerly and are seldom strong 
enough to.damage crops. Wind erosion is a serious prob- 
lem on mucks and loose, incoherent sands in exposed posi- 
tions. Occasionally, tornadoes have severely damaged 
buildings and crops in small areas. 


Vegetation 


When the white man first settled in Sanilac County, 
the entire area, except for a small acreage of marshland, 
was covered by forest. The better drained, medium- to 
fine-textured soils supported a growth of sugar maple, 
beech, basswood, and oak and a few scattered pines and 
hemlocks. The proportion of white pine and mixed hard- 
woods was higher on the well drained to imperfectly 
drained, coarse-textured soils. Dense stands of elm, ash, 
white oak, silver maple, and red maple grew on the poorly 
drained sites. These wet areas were locally called “elm 
flats.” 

The native vegetation on the timbered organic soils con- 
sisted largely of aspen, red maple, willow, elm, tamarack, 
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and black spruce and red-oiser dogwood, alder, and other 
shrubs. The wet marshes contained wiregrass and blue- 
joint, and in the bogs were leatherleaf, blueberry, hypnum 
moss, and sphagnum moss. 

In the 1870’s and 1880’s, Sanilac County was swept by 
devastating forest fires, which destroyed a considerable 
part of its forest resources. The second growth is largely 
aspen. Imported Lombardy poplar has become widely 
distributed over the county, especially on the lake plains 
along Lake Huron, Second-growth white birch and white 
cedar are also plentiful in the lake shore area. 


Early Settlement, Development, 
and Population 


The first permanent white settlers, who were mostly 
Canadians of English or Irish descent, came to Sanilac 
County between 1840 and 1850. These settlers were seek- 
ing religious freedom. They were primarily interested in 
agriculture, instead of exploitation of timber and mineral 
resources. ‘The clearing of land was slow, laborious, and 
costly, and the size of the farms was small. Crops were 
grown mainly for home use. 

Later the timber resources were exploited, and this ex- 
ploitation caused a critical period in the history of the 
county. By 1880, a large part of the timber in the county 
had been cut. Most of the swampy areas were in the 
hands of speculators who did not live on their land. ‘These 
nonresident owners, however, developed the first. drainage 
systems in the county in order to profit from their exten- 
sive holdings. Drainage operations probably could not 
have been carried out for many years by individual farm- 
ers because they lacked the necessary capital. After the 
drainage systems were established, population increased 
rapidly and. farming became more and more commer- 
cialized, 

By 1880, the population of Sanilac County was 26,341. 
Population continued to increase until 1900, when the 
U.S. Census reported 35,055 people living in the county. 
After 1900, the population gradually declined; but it has 
increased slightly between 1930 and 1950. The U.S. Cen- 
sus reported 27,751 people in 1930; 30,114 in 1940; and 
30,837 in 1950. 

Sandusky, Croswell, and Marlette are the largest. towns, 
but none of these towns had a population as large as 2,000 
in 1950. Smaller communities are Brown City, Minden 
City, Deckerville, Lexington, Port Sanilac, Carsonville, 
and Applegate. 

All the population in the county is classed as rural. 
The people are well distributed throughout the county. 
The slight differences in density of population are divectly 
related to the productivity of the soils. 


Transportation 


Except for the communities along the Lake Huron 
shore, most towns and villages in Sanilac County are 
served by the Chesapeake and Ohio Railroad. 

U.S. Highway 25 and State Highways 19, 51, and 53 
pass through the county in a north-south direction. Ade- 
quate east and west transportation is provided by State 
Highway 46 and improved hard-surfaced county roads. 
A complete network of improved gravel and hard-sur- 


faced county roads provides all-weather outlets for prac- 
tically all rural residents. Detroit is the chief market for 
agricultural products. It is easily accessible by bus, truck, 
and private automobile. 


Agriculture 


More people are engaged in agriculture in Sanilac 
County than in any other enterprise, and the products of 
agriculture have greater value than those of any other 
enterprise. A large quantity of farm products is con- 
sumed within the county, but considerable quantities of 
foodstuffs—mainly dairy products, vegetables, and poul- 
try products—are exported to the large cities in Michigan. 
Detroit is the principal market. 

The history of agriculture in Sanilac County parallels 
the history of the county itself. A semipermanent ugri- 
culture was overthrown when the warring Chippewas de- 
feated the Sak Indians. The Chippewas, in turn, were 
driven westward during the early decades of the nine- 
teenth century by white settlers. These early settlers grew 
crops mainly for home use. Their chief cash income came 
from the sale of furs and shingles, which were often used 
as a medium of exchange. 

The entire area had been surveyed by 1840. A quarter 
of a century later, most of the pine and hardwood forest 
had been completely exploited by the lumber barons. Dur- 
ing this period, most settlers earned at least a part of their 
income working in lumber camps and at sawmills. 

After the trees in the county had been removed, most 
of the upland areas were divided into small farms. These 
farms were the basis for a fair agricultural economy. The 
chief settlements were along the lake shore and on the 
adjacent uplands. Most of the interior was considered of 
little or no agricultural value because it consisted of low- 
lying elm flats, undrained tamarack swamps, and huckle- 
berry marshes. These areas were poorly drained, but they 
were acquired by speculators who had enough capital to 
construct many miles of open ditches. Drainage made 
the soils productive. 

After the soils were drained, settlers who came from 
Pennsylvania, Ohio, and eastern States started to farm 
them. A few Polish and German immigrants settled in 
the county. The elm flats were cleared by felling and 
burning the big trees. During this period, potash and 
wood ashes were important exports. The cleared land 
was well suited to general farming in which hay and for- 
age crops were Important. 

The influx of settlers was rapid and steady until the 
early 1900’s, when population started to decline. This de- 
cline was related to industrial expansion and the resulting 
growth of cities. The agriculture of the area near cities 
was affected by the demand created for vegetables, poultry 
products, and dairy products. Because of the demand in 
Detroit for whole milk and other dairy products, dairy 
farming has become one of the chief enterprises in Sani- 
lac County. 


Size, Number, and Type of Farms 


Since 1920, the total acreage of land in farms in Sanilac 
County has changed very little. In 1920, 549,849 acres 
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were in farms; and in 1954, the total was 551,370 acres. 
Between 1940 and 1954, however, the size and number of 
farms varied considerably. The census of agriculture re- 
ports a 16 percent decrease between 194.0 and 1954 in num- 
ber of farms; but, in this period, the average-size farm 
has increased from 113.3 acres to 133.7 acres. 

In 1954, the farms of Sanilac County were grouped by 
type as follows: 


Type of farms Number 
Field crops other than vegetable and fruit and nut -.-. 891 
Cash grain _----__-__-~--------------------------- 841 
Other field crops .-----------_------------------+-- 50 
Vegetable ~---------_----------~-------------------- 10 
Fruit and nut ---.----___-__~-----------+----~------ 15 
Dairy .---------------------+-------~-+-------++---- 1,882 
Poultry -.-------..--------------~---+-----------+--+- 80 
Livestock other than dairy and poultry ~--------..~---- 177 
General ~.-----------------~--------L---------+------ 426 
Primarily crop .--...---------~------------------- 80 
Primarily livestock ~.-------------------------.~--- 45 
Crop and livestock -----.....---------------------- 301 
Miscellaneous and unclassified ~--------------------- 694 
Crops 


According to the 1954 Census of Agriculture, the prin- 
cipal crops grown in Sanilac County, in order of decreas- 
ing acreage, were oats, alfalfa hay, wheat, corn, timothy, 
clover, and mixtures of clover and grasses cut for hay, 
and field beans (table 19). Thus, most of the cultivated 
land was planted to crops that were used to feed livestock. 
In addition to these crops, more than 5,000 acres of red 
clover and alfalfa were harvested for seed, and more than 
5,000 acres of sugar beets were harvested for sugar 
production. 


Livestock 


Dairying is the most important livestock enterprise in 
Sanilac County. According to the 1954 Census of Agri- 
culture, there were about 38,523 dairy cows in the county 
and about 241,542,545 pounds of whole milk sold in 1954. 
Large amounts of butter were made for home use and for 
sale. 

Table 20 gives the number of livestock on farms in San- 
ilac County at stated intervals since 1930. The number of 
cattle has increased since 1930, but the number of horses 
and mules has decreased. This decrease in horses and 
mules is a result of farm mechanization and more efficient 
farming. Sheep raising was once an important enter- 
prise, but the number of sheep raised has decreased from 
96,121 in 1930 to 4,425 in 1954. 


Glossary 


Acidity. See pH. 

Aggregate. Soil particles held together by internal forces in a 
single mass or cluster, such as a clod, prism, block, or granule. 
Many properties of an aggregate may differ from those of an 
equal mass of unaggregated soil. ‘ 

Alkalinity. See pH. 

Alluvial soil. Soils on transported and relatively recently de- 
posited alluvial materials with little or no modification by the 
soil-forming processes, 

Alluvium. Mineral or organic particles of different sizes deposited 
on flood plains by streams. 


TasLe 19.—Acreage of the principal crops and number of 
fruit trees and grapevines of bearing age im stated years 


Crop 1929 1939 1949 1954 
Acres Acres Acres Acres 
Corn harvested for grain__--- 1, 538 | 11, 974 8, 369 | 22, 499: 
Corn cut for silage_-.__..--- 10, 608 | 11,448 | 15, O81 | 20, 638. 
Small grains threshed or com- 
bined: 
Wheat_--..----------- 24, 835 | 34, 245 | 60, 859 | 51, 195 
Oats. .--.------------- 56, 350 | 55, 700 | 58, 314 | 64, 290 
Barley_..-..2--------- 11, 155 | 17, 256 4, 927 1, 755 
Y@u----------- +8 2, 612 2, 033 825 1,176 
Buckwheat_.--.-__.-_- 2, 073 696 669 956. 
Other grains.__-__.--.-- Q 5, 680 4, 956 2,147 
Soybeans for all purposes-____ 87 2, 959 138 444. 
Other dry field and seed 
beans harvested for beans__} 17, 886 | 45, 022 | 53, 006 | 32, 688. 
All hay_..-.------- tule aee 132, 755 |102, 506 | 88, 234 | 96, 370 
Alfalfa cut for hay... - 7,743 | 47,055 | 32, 709 | 51, 266. 
Timothy, clover, and mix- 
tures of clover and 
grasses cut for hay.___}122, 244 | 47, 248 | 52,353 | 42, 760 
Small grains cut for hay_ 127 978 227 123. 
Other hay cut... 2 - 2, 641 7, 230 2, 945 2, 221 
Alfalfa seed harvested_____~_ LOO | 11, 209 3, 291 774 
Red clover seed harvested _ - - (?) (2) 6, 792 4, 515 
Other field seed crops har- 
vested__-......22 2-2 eee 4, 945 5, 486 1, 053 902 
Potatoes for home use or for 
sale_..-.---------------- 2, 142 1, 848 3422 4371 
Vegetables harvested for sale_| 3, 296 490 2, 484 3, 263. 
Sugar beets harvested for 
sugar...--_------_--.---- 1, 709 | 10, 757 8, 656 5, 731 
Mint harvested for oil__.____ (YY 365 Q) () 
Niember 5 | Number’ | Number} | Number 
Apple trees___._..--------- 123,179 | 48, 612 | 31, 551 9, 586. 
Peach trees.-..-...-------.-| 2, 394 3, 903 | 11, 154 3, 473 
Pear trees_.-_..----------- 6, 789 7, 369 5, 182 3, 490: 
Plum trees___-.2-2222 22k 3, 201 1, 320 1, 727 601 
Cherry trees_--..-----_---- 8, 418 | 25, 213 4,119 | 22, 405 
Grapevines_._...---------- 6, 006 | 27, 708 3, 410 4, 149: 


! Not reported. 

2 Not reported separately. 

3 Does not, include acreage for farms with less than 15 bushels 
harvested. 

4Does not include acreage for farms With less than 20 bushels 
harvested. 

5 One year later than year at head of column. 


Taste 20.—Number of livestock on farms in stated years 


———_- — ————— — or 
Livestock 1930 1940 1950 1954 

Cattle and calves... 62, 884. 167, 450 75, 150 85, 796 

Milk cows_—-.._-- 227, 501 233, 927 36, 044 38, 523 
Horses and mules___ 18, 142 113, 439 3, 726 1, 375 
Sheep and lambs-_.-- 26, 121 314, 581 4, 200 4, 425 
Hogs and pigs_.---- 6, 377 48, 802 4, 782 4, 963 
Chickens. .-_-.---- 1264, 088 | 4288, 825 | 4212, 726 | 4275, 561 


1 Over 3 months old. 
2 One year earlier than year at head of column. 
3 Over 6 months old. 
4 Over 4 months old. 


Available soil moisture. Moisture, in a soil, that plants can use. 
This moisture amounts to the difference in moisture content 
of an adequately drained soil (field capacity) and the moisture 
content when plants begin to wilt. 

Caleareous. Containing enough caleium carbonate to cause effer- 
vescence (fizzing) when dilute hydrochloric acid is added. 
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Catena. A group of soils developed from similar parent materials 
but differing in natural drainage or relief, or both. In this 


report the term “natural toposequence” is used instead of. 


catena. 

Clay. As a soil separate, mineral’ soil particles less than 0.002 
millimeter (0.000079 inch) in diameter, As a textural class, 
soil material that contains 40 percent or more clay, Jess than 
45 percent sand, and less than 40 percent silt. 

Coarse-textured soils. See Sandy soils. 

Consistence, soil. The degree of cohesion and adhesion of soil 
particles or their resistance to separation or deformation of 
the aggregate. Soil consistence is commonly described as 
compact, firm, friable, hard, loose, plastic, soft, and sticky. 

Compact. Consistence of moist soil. Term denotes a combina- 
tion of firm consistence and close packing or arrangement of 
particles, : 

Firm, Consistence of moist soil. Soil material crushes under 
moderate pressure between thumb and forefinger, but re- 
sistance is distinctly noticeable. 

Friable. Consistence of moist soil: Soil material crushes 
easily under gentle to moderate pressure between thumb 
and forefinger and coheres when pressed together. 

Hard, Consistence of dry soil. Soil material is moderately re- 
sistant to pressure; can be broken in hands without dif- 
ficulty but is barely breakable between thumb and forefinger, 

Loose, Consistence of moist or dry soil. Noncoherent. 

Plastic. Consistence of wet soil. Soil material deforms under 
moderate pressure; wire formable. 

Soft. Consistence of dry soil. Soil mass is very weakly coher- 
ent and fragile; breaks into powder or individual grains 
under very slight pressure. 

Sticky. Consistence of wet soil. After pressure, soil material 
adheres to both thumb and finger and tends to stretch some- 
what and pull apart rather than to pull free from either 
digit. 

Depressional area. A low-lying area that does not have surface 
outlets for the water or has only poorly developed ones. 
Drainage (a practice). Removal of excess water within the soil 

by surface or tile drains. 

Drainage, natural. Natural drainage condition under which the 
soil developed. 

Drainage, soil. (1) The rapidity and extent of the removal of 
water from the soil by runoff and flow through the soil to 
underground spaces. (2) As a condition of the soil, soil 
drainage refers to the frequency and duration of periods when 
the soil is free of saturation. Por example, in well-drained 
soils, the water is removed readily, but not rapidly; in poorly 
drained soils, the root zone ig waterlogged for long periods 
and the roots of ordinary crop plants cannot get enough 
oxygen. 

Field capacity. The amount of water remaining ina soil after the 
free water hag drained away. It is the greatest amount of 
moisture held by a soil after excess water has drained away 
following a rain or irrigation that has saturated the soil. 

Fragipan. A compact soil horizon that contains little clay. When 
dry, a fragipan is very hard and brittle. 

Genesis, soil. The mode of origin of soil. In describing soil 
genesis, special reference is given to the formation of the 
solum, or true soil, from the unconsolidated parent material. 

Glacial drift. Material picked up, carried, and deposited by gla- 
cial ice or by water that flows when the glacial ice melts. 
This material is deposited as stratified, sorted material or as 
unstratified till. 

Glacial outwash. Sandy and gravelly materials deposited in lay- 
ers On plains‘or in old glacial drainngeways by water from 
melting glaciers. 

Glacial till. Unstratified glacial drift that consists of clay, silt, 
sand, gravel, and boulders intermingled in any proportion. 

Granular. See Soil structure. , 

Green-manure crop. Any crop grown and plowed under for the 
purpose of improving the surface layer of the soil profile, es- 
pecially by addition of organic matter. ; 

Great soil group. Any one of several broad groups of soils that 
have the same kind and sequence of horizons in the soil profile. 


Horizon, soil. Layer or part of the soil profile, approximately 
parallel to the land surface, that has more or less well-defined 
characteristics. 

Horizon A. The upper horizon of the soil profile from which 
material has been removed by percolating waters; the sur- 
face and subsurface layers; may include the cultivated part 
of the solnm, or plow layer. The A horizon is generally 
subdivided in two or more subhorizons, of which Ao and Aco. 
are not a part of the mineral soil but are the accumulation 
of organic debris on the surface. Other subhorizons are 
designated as Ax, As, and As, depending on their properties. 

Horizon B. The horizon of deposition, to which materials have 
been added by percolating waters; the illuviated part of the 
solum; the subsoil. This horizon may also be divided into 
several subdivisions, depending on the color, structure, con- 
sistence, or character of the material deposited. These lay- 
ers are designated as Bui, Bz, and Bs, depending on their 
properties. 

Horizon C. The horizon of partly weathered material (Cy) or 
of material unweathered in place (C2). The material in the 
C horizon is similar to that in one or more of the overlying 
horizons, 

Horizon D. Any stratum, such as hard rock or layers of clay or 
sand, that is not similar to the material from which the 
overlying soils were formed but that may have significance 
to the overlying soil. 

Humus, The dark-colored, finely divided, well-decomposed, more 
or less stable part of the organic matter in mineral soils. 
Leaching. Removal of materials in solution or suspension by 

water passing through the soil. 

Liquid limit. The moisture content at which a soil material 
passes from the plastic to the liquid state. 

Management unit, soil. Soils that are somewhat similar in char- 
acteristics and, therefore, respond in a similar way to the 
same kind of crop rotations, drainage practices, fertilization, 
or other management. 

Maximum dry density (see also Optimum moisture content). In 
the standard compaction test, the highest oven-dry weight, in 
pounds per cubic feet of a soil, at optimum moisture content. 

Mechanical analysis. A laboratory procedure for determining the 
percentages of the size groups of individual mineral particles 
in a soil sample. 

Morphology. The physical, chemical, and biological constitution 
of the soil. This constitution is expressed in the arrangement 
of the horizons in the soil profile and by the texture, structure, 
reaction, content of organic matter, and other characteristics 
of these horizons. 

Mottles. Spots, streaks, or splotches of color on soil material. 
The pattern of mottleg can be described by naming their con- 
trast (faint, distinct, or prominent) ; abundance (few, com- 
mon, many); and size (few, medium, coarse). 

Muck (see also Peat). Well-decomposed, dark organic soil that 
eontains more than 80 percent organic matter by weight and 
occurs in places that have naturally poor drainage. If the 
plant material.in a layer, or horizon, of an organic soil is so 
completely decomposed that the plant structure can no longer 
be identified, the material is called muck. If the plant struc- 
ture can still be identified, the material is called peat. 

Munsell color notations. A system for denoting the hue, value, 
and chroma of color. In this system, separate notations for 
hue, value, and chroma are combined to form the color desig- 
nation, For example, in the Munsell color notation LOYR 3/2, 
the 10YR denotes the hue, the 8 denotes the value, and the 2 
denotes the chroma. (15). 

Neutral, soil. A soil that is neither acid nor alkaline. In prac- 
tice, a neutral soil, or horizon of a soil, hag a pH value be- 
tween 6.6 and 7.3. 

Optimum moisture content. In the standard compaction test, the: 
point at which a soil material that is compacted at successively 
higher moisture content reaches its maximum density. 

Orterde. A granular soil horizon that has an accumulation of 
iron oxides and organic matter but is not cemented. 

Ortstein. A hard, cemented horizon that has an accumulation of 
iron oxides and organic matter. 
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Parent material. The relatively unaltered, geological deposits 
that are similar to those from which at least part of the soil 
has developed. In Sanilae County, soils that formed from 
mineral materials in one general layer (one-storied mate- 
rials) have a solum related to the C horizon. In soils that. 
have two different general layers (two-storied materials), the 
parent material of upper horizons differs from that of the 
lower horizons, 

Peat (see also Muck). 
composed organic 
drainage. 

Percent, slope. The number of vertical feet rise or fall of the 
land Surface per 100 feet of horizontal distance. 

pH. Term used to express the acidity or alkalinity of soil; re- 


Raw, relatively undecayed or slightly de- 
matter accumulated under very poor 


action. The reaction of soil expressed in words and in pH 
values are as follows: 
pit 
Wxtremely acid__--..--------------__--~.- below 4.5 
Very strongly acid_.-__..2-~----------+--------- 4, 5-5.0 
Strongly acid___-._..-_. -------+-_--------_--~-__.- 5. 1-5. 5 
Medium acid_-----.--~-~.----~+---------------- 5. 6-6. 0 
Slightly acid....-----_---------_-----.---------- 6.1-6.5 
Neutral___ -----__- +e eee 6. 6-7.3 
Mildly alkaline_---_--_--~22----------.-------- 7.4-7.8 
Moderately alkaline__.--__--_----------~-------- 7.9-8.4 
Strongly alkaline._..._---------------_---------. 8. 5-9. 0 
Very strongly alkaline__..-..--.--------~- 9.1 and higher 


The pH of the soil material in Sanilac County ranges from 
3.0 to 8.3. 

Plastic limit. The moisture content at which a soil material passes 
from the solid to the plastic state. 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material, 

Reaction (see also pH). The degree of acidity or alkalinity of a 
soil horizon. 

Sand. As a size group, individual mineral fragments that have 
diameters ranging from 0.05 millimeter (0.002 inch) to 2 mil- 
limeters (0.079 inch). As a textural class, soil material that 
contains 85 percent or more sand and not more than 10 percent 
clay. 

Sandy soils. A broad term for sand and loamy sand textural 
classes ; soil with more than 70 percent sand and less than 15 
percent clay. 

Series, soil. A group of soils, generally formed from the same 

kind of parent material, that have soil horizons similar in 

their differentiating characteristics, except for the texture of 
the surface soil, and similar in their arrangement in the soil 
profile. The soil series is an important category in detailed 
soil classification. Individual series are named for places 
near which they were first mapped. Thus Au Gres, Guelph, 

McBride, Marlette, and Rubicon are names of soil series in 

Sanilac County. 

As a size group, mineral particles ranging from 0.05 mil- 
limeter (0.002 inch) to 0.002 millimeter (0.000079 inch) in 
diameter; as a textural class, soil material that contains 80 
percent or more silt and less than 12 percent clay. 

Slope. See Percent slope. 

Soil. The natural medium for the growth of land plants. The 
soil has layers, or horizons, that are the result of the inte- 
grated effect of climate and living matter, especially vegeta- 
tion, on geological deposits, conditioned by relief, over periods 
of time. 

Soil association. <A group of soils that occur together in a char- 
acteristic pattern. 

Solum. The upper part of a soil profile, above the parent mate- 
rial, in which the processes of soil formation are active. The 
solum in mature soils includes the A and B horizons. Usually 
the characteristics of the material in these horizons are quite 
unlike those of the underlying parent material. Roots and 
animal life are largely confined to the solum, 

Structure, soil. The arrangement of the soil particles into lumps, 
granules, or other aggregates. Structure is described by grade 
(weak, moderate, or strong), that is, the distinctness and 


Silt. 


durability of the aggregates; by the size of the aggregates 
(very fine, fine, medium, coarse, or very coarse); and their 
shape (platy, prismatic, columnar, blocky, granular, or 
crumb). A soil is described ag structureless if there are no 
observable aggregates. Structureless soils may be massive 
(coherent) or single grain (noneoherent). 

Blocky, angular. Aggregates are block shaped; they may have 
flat or rounded surfaces that join at sharp angles. 

Blocky, subangular. Aggregates have some rounded and some 
plane surfaces; vertices are rounded. 

Columnar. Aggregates are prismatic and are rounded at the 
upper ends. : 

Crumb. Generally soft, small, porous aggregates, irregular, but 
tending toward a spherical shape, as in the A, horizons of 
many soils. Crumb structure is closely related to granular 
structure but is porous, whereas granular is nonporous. 

Granular, Roughly spherical, firm small aggregates that may 
be either hard or soft but are generally more firm than 
crumb and without the distinct faces, of blocky structure. 


Platy. Soil particles are arranged around a plane, usually 
horizontal. 
Prismatic, Soil particles are arranged around a vertieal line; 


aggregates have flat, vertical surfaces. 

Texture. The relative proportions of sand, silt, and clay in a 
mass of soil. <A coarse-textured soil is one high in sand; fine- 
textured soil has a large proportion of clay. ; 

Toposequence. See Catena. 

Type, soil. A subclass, or category, under the soil series that is 
based on the texture of the surface layer. Except for texture 
of the surface layer, soils of the same type have horizons that 
are similar in differentiating characteristics and arrangement 
in the soil profile. 

Weathering. The physical and chemical disintegration and de- 
composition of rodks and minerals. Soil is the result of 
weathering and other chemical, physical, and biological al- 
terations that have changed the upper part of the earth’s 
erust through various periods of time. 
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This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 


found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquires 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE MICHIGAN STATE AGRICULTURAL EXPERIMENT STATION 


SANILAC COUNTY, MICHIGAN 


SOIL LEGEND 


SYMBOL NAME SYMBOL NAME SYMBOL NAME 
AaAO Adrian muck, 0-2 percent slopes 1aAO losco and Menominee loamy sands, 0-2 percent slopes MkC1 Melita loamy sand, 7-14 percent slopes, slightly eroded 
is laBl losco and Menominee loamy sands, 2-6 percent slopes, slightly eroded MkD2 Melita loamy sand, 14+ percent slopes, slightly to severely eroded 
A i i 2 
pre ie se pass 8 ele pa ce ition cae IbAO losco and Winegars sandy loams, 0-2 percent slopes MmC1 Menominee loamy sand, 6-12 percent slopes, slightly eroded 
7 , IbB1 losco and Winegars sandy loams, 2-6 percent slopes, slightly eroded MmC2 Menominee loamy sand, 6-12 percent slopes, moderately eroded 
AcAO Alluvial land, imperfectly or moderately well drained sandy loams, 0-2 percent slopes IcAO losco sandy loam and Croswell loamy sand, 0-2 percent slopes MnAl Montcalm loamy sand, 0-2 percent slopes, slightly eroded 
AcBO Alluvial land, imperfectly or moderately well drained sandy loams, 2-6 percent slopes IcBl losco sandy loam and Croswell loamy sand, 2-7 percent slopes, slightly eroded a Montcalm loamy sand, 2-6 percent slopes, slightly eroded 
, 3 IcC1 losco sandy loam and Croswell loamy sand, 7-14 percent slopes, slightly eroded MnB2 Montcalm loamy sand, 2-6 percent slopes, moderately eroded 
AdAO Alluvial land, poorly drained sandy loams, 0-2 percent slopes y g " MnCl : 
AdBO Alluvial land, poorly drained sandy loams, 2-6 percent slopes IcD1 losco sandy loam and Croswell loamy sand, 14+ percent slopes, slightly eroded ree Montcalm loamy sand, 6-12 percent slopes, slightly eroded 
JaA0 . ' \ nc Montcalm loamy sand, 6-12 percent slopes, moderately eroded 
AeAO AuGres and Saugatuck loamy sands, 0-2 percent slopes Jeddo silty clay loam, 0-2 percent slopes MnD1 Montcalm loamy sand, 12-18 percent slopes, slightly eroded 
AeB1 AuGres and Saugatuck loamy sands, 2-6 percent slopes, slightly eroded KaAl Kalkaska and Wallace fine sands, 0-2 percent slopes, slightly eroded MnD2 Montcalm loamy sand, 12-18 percent slopes, moderately eroded 
KaBl Kalkaska and Wallace fine sands, 2-8 percent slopes, slightly eroded NaAl Newa' i 
F . a ” ° ygo sandy loam, 0-2 percent slopes, slightly eroded 
BaAO Bach silt loam, 0-2 percent slopes KaC1 Kalkaska and Wallace fine sands, 8-18 percent slopes, slightly eroded NaBl Newaygo sandy loam, 2-6 percent slopes, slightly eroded 
CaAO Capac loam aad fine sandy loam, 0-2 percent slopes KbAO Kerston muck, 0-2 percent slopes NaCl Newaygo sandy loam, 6-12 percent slopes, slightly eroded 
CaBl Capac loam and fine sandy loam, 2-6 percent slopes, slightly eroded - sia Beach: sendy NaC2 Newaygo sandy loam, 6-12 percent slopes, moderately eroded 
CaC2 Capac loam and fine sandy loam, 6-12 percent slopes, moderately eroded -" ee % ‘ OaA0 Otisco loamy sand, 0-2 percent slopes 
e beach, rocky 
CbAO Capac silt loam and loam, 0-2 percent slopes i take beach, stony OaBl Otisco loamy sand, 2-6 percent slopes, slightly eroded 
‘ i ; c a 
en Capac silt loam and loam, 2-6 percent slopes, slightly eroded ° PaA0 Palms muck, 0-2 percent slopes 
bB2 Capac silt loam and loam, 2-6 percent slopes, moderately eroded LdAO Linwood muck, 0-2 percent slopes 
: PbAO Palms and Adrian mucks, 0-2 percent slopes 
CcAO Carlisle muck, 0-2 percent slopes LeAO Linwood and Tawas mucks, 0-2 percent slopes 
. PcAO Parkhill loam, 0-2 percent slopes 
CdAO Carlisle and Linwood mucks, 0-2 percent slopes LfAO London loam and fine sandy loam, 0-2 percent slopes PcB1 Parkhill loam, 2-6 percent slopes, slightly eroded 
LfB1 London loam and fine sandy loam, 2:6 percent slopes, slightly eroded ; 
Ce Clay pit LfB2 London loam and fine sandy loam, 2-6 percent slopes, moderately eroded PdAO Parkhill loam and clay loam, 0-2 percent slopes 
CfAO Coral fine sandy loam, 0-2 percent slopes LgAO London loam and silt loam, 0-2 percent "slopes PeAO Parkhill loam and mucky loam, 0-2 percent slopes 
CfB1 Coral fine sandy loam, 2-6 percent slopes, slightly eroded LgB1 London loam and silt loam, 2-6 percent slopes, slightly eroded PAO Perth silt loam, 0-2 percent slopes 
LgB2 London loam and silt loam, 2-6 percent slopes, moderately eroded 
CgAl Croswell loamy sand, 0-2 percent slopes, slightly eroded LgC1 London loam and silt loam, 6-12 percent slopes, slightly or moderately eroded RaAO Richter and Tonkey bouldery sandy loam and loam, 0-2 percent slopes 
CgB1 Hd sand, 2-7 cent slopes, slightl ded RaBl Richter and Tonkey bouldery sandy loam and loam, 2-6 percent slopes, slightly eroded 
cided cl ae cee ene MaAl McBride fine sandy loam, 0-2 percent slopes, slightly eroded . id is 
EaAl Eastport, Arenac, and Kalkaska sands, 0-2 percent slopes, slightly eroded MaBl McBride fine sandy loam, 2-6 percent slopes, slightly eroded RbAO Rifle peat, 0-2 percent slopes 
EaBl Eastport, Arenac, and Kalkaska sands, 2-7 percent slopes, slightly eroded MaB2 McBride fine sandy loam, 2-6 percen} slopes, moderately eroded RcAO Roscommon loamy sand, 0-2 percent slopes 
EaCl Eastport, Arenac, and Kalkaska sands, 7-14 percent slopes, slightly eroded MaCl McBride fine sandy loam, 6-12 percent slopes, slightly eroded 
MaC2 McBride fine sandy loam, 6-12 percent slopes, moderately eroded RdAO Roscommon mucky loamy sand, 0-2 percent slopes 
EbAO Eastport fine sand and Beach sand, 0-2 percent slopes : - ReAl : \ , 
EbCO Eastport fine sand and Beach sand, 2-18 percent slopes MaD1 McBride fine sandy loam, 12-18 percent slopes, slightly eroded e: Rubicon sand, 0-2 percent slopes, slightly eroded 
MaD2 McBride fine sandy loam, 12-18 percent slopes, moderately eroded ReBl Rubicon sand, 2-7 percent slopes, slightly eroded 
EcAO Edmore and Ensley sandy loams, 0-2 percent slopes MaD3 McBride fine sandy loam, 12-18 percent slopes, severely eroded rate Rubicon sand, 2-7 percent slopes, moderately or severely eroded 
EcB1 Edmore and Ensley sandy loams, 2-6 percent slopes, slightly eroded ‘ . e' Rubicon sand, 7-14 percent slopes, slightly eroded 
MbA1 McBride sandy loam and Montcalm lgamy sand, 0-3 percent slopes, slightly eroded ReC2 Rubicon sand, 7-14 percent slopes, moderately or severely eroded 
EdAO Edwards muck, 0-2 percent slopes epee McBride sandy loam and Montcalm lpamy sand, 3-8 percent slopes, slightly eroded ReD1 Rubicon sand, 14+ percent slopes, slightly eroded 
EeAO Epoufette and Ronald sandy loams, 0-2 percent slopes McBride sandy loam and Montcalm loamy sand, 3-8 percent slopes, severely eroded ReD3 Rubicon sand, 14+ percent slopes, moderately or severely eroded 
EeBl E fett d Ri ld sandy loams, 2-6 percent slopes, slightly eroded MbC1 McBride sandy loam and Montcalm loamy sand, 8-15 percent slopes, slightly eroded 
pourette ang ‘roneld:sency p . MbC2 McBride sandy loam and Montcalm Ipamy sand, 8-15 percent slopes, moderately or SaAO Sanilac silt loam, 0-2 percent slopes 
GaCl Gagetown silt loam, 6-12 percent slopes, slightly eroded severely eroded SaB1 Sanilac silt loam, 2-6 percent slopes, slightly eroded 
i - fs tely eroded 3 . 
ae rae ah an mae epee ype tea Guaed MbD1 McBride sandy loam and Montcalm loamy sand, 15-25 percent slopes, slightly eroded SbAO Saverine and losco fine sandy loams, 0-2 percent slopes 
fe ? if MbE3 McBride sandy loam and Montcalm loamy sand, 15+ percent slopes, moderately or SbB1 Saverine and losco fine sandy loams, 2-7 percent slopes, slightly eroded 
GbAO Gladwin and Palo sandy loams, 0-2 percent slopes severely eroded SbB2 Saverine and losco fine sandy loams, 2-7 percent slopes, moderately eroded 
GbB1 Gladwin and Palo sandy loams, 2-7 percent slopes, slightly eroded SbC1 Saverine and losco fine sandy loams, 7-14 percent slopes, slightly eroded 
é ; McAO McGregor sandy loam, 0-2 percent sippes , SbC2 Saverine and losco fine sandy loams, 7-14 percent slopes, moderately eroded 
= Gravel pit McB1 McGregor sandy loam, 2-6 percent slopes, slightly eroded SbD1 Saverine and losco fine sandy loams, 14+ percent slopes, slightly eroded 
GdAO Greenwood peat, 0-2 percent slopes Md Made land SbD2 Saverine and losco fine sandy loams, 14+ percent slopes, moderately eroded 
GeAl Guelph loam, 0-2 percent slopes, slightly eroded MeAl Mancelona loamy sand, 0-3 percent slopes, slightly eroded ScAO Spalding peat, 0-2 percent slopes 
GeBl Guelph loam, 2-6 percent slopes, slightly eroded MeB1 Mancelona loamy sand, 3-8 percent Slopes, slightly eroded TaAO Tappan loam, 0-2 percent slopes 
GeB2 Guelph loam, 2-6 percent slopes, moderately eroded MeB2 Mancelona loamy sand, 3-8 percent slopes, moderately eroded 
GeC1 Guelph loam, 6-12 percent slopes, slightly eroded MeC1 Mancelona loamy sand, 8-15 percent slopes, slightly eroded TbAO Tappan mucky loam, 0-2 percent slopes 
GeC2 Guelph loam, 6-12 percent slopes, moderately eroded MeC2 Mancelona loamy sand, 8-15 percent slopes, moderately eroded TcAO Tawas muck, 0-2 percent slopes 
GeC3 Guelph loam, 6-12 percent slopes, severely eroded MeD1 Mancelona loamy sand, 15+ percent slopes, slightly eroded : ; 
GeD1 Guelph loam, 12-18 percent slopes, slightly eroded MeD2 Mancelona loamy sand, 15+ percent slopes, moderately eroded TdAO Thomas mucky silt loam, 0-2 percent slopes 
GeD2 Guelph loam, 12-18 percent slopes, moderately eroded MeD3 Mancelona loamy sand, 15+ percent slopes, severely eroded TeAO Tobico mucky loamy sand, 0-2 percent slopes 
GeD3 Guelph loam, 12-18 percent slopes, severely eroded { 
; : MfAl Marlette loam, 0-2 percent slopes, slightly eroded TfAO Tonkey sandy loam, 0-2 percent slopes 
GfAl Guelph loam and silt loam, 0-2 percent slopes, slightly eroded MfB1 Marlette Id6am, 2-6 percent slopes, slightly eroded . 
GfA2 Guelph loam and silt loam, 0-2 percent slopes, moderately eroded MfB2 Marlette loam, 2-6 percent slopes, moderately eroded TgAO Tonkey and Bach fine sandy loams, 0-2 percent slopes 
GfB1 Guelph loam and silt loam, 2-6 percent slopes, slightly eroded MfB3 Marlette loam, 2-6 percent slopes, severely eroded TgB1 Tonkey and Bach fine sandy loams, 2-7 percent slopes, slightly eroded 
GfB2 Guelph loam and silt loam, 2-6 percent slopes, moderately eroded MfC1 Marlette loam, 6-12 percent slopes, slightly eroded ThAO Tyre loamy sand and sandy loam, 0-2 percent slopes 
GfB3 Guelph loam and silt loam, 2-6 percent slopes, severely eroded MfC2 Marlette loam, 6-12 percent slopes, moderately eroded ThB1 Tyre loamy sand and sandy loam, 2-6 percent slopes, slightly eroded 
GfC1 Guelph loam and silt loam, 6-12 percent slopes, slightly eroded MfC3 Marlette loam, 6-12 percent slopes, severely eroded ThC1 Tyre loamy sand and sandy loam, 6-12 percent slopes, slightly eroded 
GfC2 Guelph loam and silt loam, 6-12 percent slopes, moderately eroded MfD1 Marlette loam, 12-18 percent slopes, slightly eroded 3 
GfC3 Guelph loam and silt loam, 6-12 percent slopes, severely eroded MfD2 Marlette loam, 12-18 percent slopes, moderately eroded WaAO Wallkill loam, 0-2 percent slopes 
GfD1 Guelph loam and silt loam, 12-18 percent slopes, slightly eroded MfD3 Marlette loam, 12-18 percent slopes, severely eroded WbAO Warners muck and Marl, 0-2 percent slopes 
GfD2 Guelph loam and silt loam, 12-18 percent slopes, moderately eroded MfE2 Marlette loam, 18-25 percent slopes, moderately eroded : 
GfD3 Guelph loam and silt loam, 12-18 percent slopes, severely eroded ; , WcAO Washtenaw loam and silt loam, 0-2 percent slopes 
GfE1 Guelph loam and silt loam, 18+ percent slopes, slightly eroded sir Leeann oe = | a os = ee ping pa WcBO Washtenaw loam and silt loam, 2-6 percent slopes 
fE2 Iph | d silt loam, 18+ percent slopes, moderately eroded & arlette silt loam and loam, Percent slopes, slightly erode 
pee peal ee a si kc ioe saith eee severely eroded MgB2 Marlette silt loam and loam, 2-6 percent slopes, moderately eroded hice Washtenaw sandy loam and loam, ~ percent aie 
: J MgCl Marlette silt loam and loam, 6-12 percent slopes, slightly eroded Washtenaw sandy loam and loam, 2-6 percent slopes 
HaAO Houghton muck, 0-2 percent slopes MgC2 Marlette silt loam and loam, 6-12 percent slopes, moderately eroded WeAO Willette muck, 0-2 percent slopes 
HbAO Houghton and Palms mucks, 0-2 percent slopes MhA1 Melita and Arenac loamy sands, 0-2 percent slopes, siightly eroded 
HcB1 Huron silt loam, 2-6 percent slopes, slightly eroded MhB1 Melita and Arenac loamy sands, 2-7'percent slopes, slightly eroded 


Soils surveyed 1940-55 by Ivan F. Schneider, Michigan 
Agricultural Experiment Station, and D. R. Gardner 


The first capital letter is the initial one of the soil 
name. A second capital letter A, B, C, D, or E shows the 
slope. Symbols without a slope letter are those of 


undifferentiated land types. A final zero (0) in the Soil map constructed by Cartographic Division, 


Correlation by O. C. Rogers, Soil Conservation Service, and symbol shows that the soil is not eroded, and a number Soil Conservation Service, USDA, from 1950 


es ice : ; a i i ed on 
E—. P. Whiteside, Michigan ricultural Experiment f aerial photographs. Controlled mosaic bas: 
Station. nae S 1, 2, or 3 shows the class Of erosion. polyconic projection, 1927 North American datum. 


and H. H. Bailey, U. S. Department of Agriculture. 
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